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BACKUP DATA FOR 
BURLINGTON PIER 91 RFI WORK PLAN 

VARIANCE REQUEST

August 20, 1993

As per the meeting held on August 9, 1993, between representatives of Burlington 
Environmental Inc. (Burlington) and the U.S. Environmental Protection Agency (USEPA), 
Burlington presents the attached data to the USEPA. These data are relevant to the Pier 91 RFI 
Work Plan variance request that Burlington submitted to the USEPA in March 1993. The 
variance involves substitution of Port of Seattle (Port) monitoring well MW-39-3 for proposed 
monitoring well CP-120, for quarterly groundwater sampling.

The data package contains the following elements:

• a copy of the report (Harding Lawson Associates, 1990) that was prepared at the time 
well MW-39-3 was installed. This report, which presents the results of a tank removal 
investigation, includes the following information:

geologic logs/construction diagrams for Port wells MW-39-1, MW-39-2, 
and MW-39-3

a site map showing the locations of the above wells

the results of soil/groundwater/product chemical analyses performed as 
part of the tank removal investigation

• geologic logs/construction diagrams and soil sample analysis results for monitoring wells 
CP-104A, CP-107, and CP-112;

• geologic log and soil and groundwater sample analysis results for borehole TB-2;

• geologic log and groundwater sample analysis results for borehole HA-2;

• analysis results for groundwater samples collected from monitoring wells MW-39-3, CP- 
104 A, CP-107, and CP-112 during the April 1993 and July 1993 sampling events; and

• analysis results for nonaqueous-phase liquid samples collected from monitoring wells 
MW-39-3 and CP-107 during the April 1993 sampling event.

Elevations of groundwater and/or NAPL levels are not yet available because Burlington has not 
yet received the land surveyor's report. Receipt of this report is expected by the end of August.
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Sources of the attached data are summarized in Table 1.

Table 1

DATA SOURCES

BoreholeAVell
Geologic Log/ 

Construction Diagram
Soil Sample 

Results Groundwater Sample Results
12/87 12/88 to 2/89 04/93 07/93

TB-2 3 4 3 3,4 N/A N/A
HA-2 1 N/A 1 N/A N/A N/A
MW-39-1 5 5 N/A N/A N/A N/A
MW-39-2 5 5 N/A N/A N/A N/A
MW-39-3 5 5 N/A N/A 6 6
CP-104 A 1 1 2 3 6 6
CP-107 3 4 N/A 3,4 6 6
CP-112 6 6 N/A N/A 6 6

N/A - Not applicable

Kev to Data Sources

1. Sweet-Edwards / EMCON, Inc., Phase 1 Hydrogeologic Investigation, Chemical Processors,
Inc. Pier 91 Facility, May 1988.

2. Sweet-Edwards / EMCON, Inc., Phase 1 Hydrogeologic Investigation, Chemical Processors,
Inc. Pier 91 Facility, February 1988.

3. Sweet-Edwards / EMCON, Inc., Hydrogeologic Investigation, Pier 91 Facility, Chemical
Processors, Inc. Vol. 1 April 24, 1989.

4. Sweet-Edwards / EMCON, Inc., Hydrogeologic Investigation, Pier 91 Facility, Chemical
Processors, Inc. Vol. 2, Appendix E, April 24,1989.

5. Harding Lawson Associates, Underground Storage Tank Investigation in the Vicinity of the
City Ice Building, Terminal 91 for the Port of Seattle, June, 1990.

6. Burlington Environmental Inc., Unpublished data collected during ongoing RFI.

JSD/g:\users\beckyk\disk51\2417.mem
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1.0 INTRODUCTION

This report presents results of the soil and groundwater investigation performed by Harding 

Lawson Associates (HLA) in the vicinity of the Tank 9IN site at the Port of Seattle’s (Port) 
Terminal 91 (Figure 1-1). This work was authorized by an agreement dated December 15,
1989, between the Port and HLA. The work authorized included observation of underground 

storage tank (UST) removal, soil sampling during tank removal, installation of three monitoring 

wells, and soil and groundwater analyses.

Tank 91N was removed from Terminal 91 on December 22, 1989. The tank was an 

appro.ximately 650-gallon steel tank used for storage of diesel fuel. The tank was located 

approximately 10 feet north of the old City Ice building (Cold Storage Warehouse, Building W- 
39 on Figure 1-2) and held fuel used for a standby generator at the building.

1.1 BACKGROUND

Hydrocarbon contamination of soils and groundwater in the vicinity of the Tank 9IN site has 

been documented during investigations for construction of the new City Ice building (Building 

W-390) north of the Tank 9IN site and by an investigation of the Chemical Processors, Inc. 
(Chempro) facility east of the Tank 91N site. GeoEngineers, Inc. reported that shallow 

groundwater in the vicinity of the Building W-390 site contained 5 part per million* (ppm) 
petroleum hydrocarbons, 0.030 ppm benzene, 20 ppb orthoxylene, and a trace of diesel fuel 
("Summary of Supplemental Monitor Well Measurements," August 31, 1987).

Hydrogeologic investigations have been conducted in the vicinity of the Chempro site since late 

in 1987 by Sweet Edwards/EMCON Inc. (SE/E), as described in the SE/E report "Hydrogeologic 

Investigation, Pier 91 Facility, Chemical Processors, Inc.," dated April 24, 1989 and summarized 

below. The site is underlain by a shallow water-table aquifer composed of 15 to 20 feet of sand 
and gravel deposited as fill, having a horizontal hydraulic conductivity of 10“^ to 10“"* 

centimeters per second (cm/sec). Groundwater in this aquifer generally flows to the southwest 
at hydraulic gradient of 0.002 (2 feet change in head per 1,000 feet horizontally). The HLA 

investigation near the Tank 9IN site is limited to the shallow water-table aquifer.

14124,011.09 
Juna 18. 1990
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Harding Lawson Associatas

SE/E installed three shallow monitoring wells (CP-104-A, CP-107, and CP-110) and one 

temporary boring (TB-2) between Building W-39 and the Chempro facility (Figure 1-3). Based 

on the groundwater flow direction reported by SE/E (to the southwest), TB-2 and CP-104A are 

hydraulically upgradient of the Tank 9IN site. Benzene, toluene, ethylbenzene, and xylene 

(BTEX) compound concentrations totaling 78 ppm were deteaed in a near-surface soil sample 

from TB-2. Significant concentrations of other volatile and semivolatile organic compounds 

were also present in soils from this boring.

Free product was reported by SE/E on the water table in CP-107 and TB-2. BTEX 

concentrations in water from TB-2 in March 1989 were 1.0, 2.4, 0.48 and 1.1 ppm, respectively. 
BTEX concentrations from the March 1989 sampling of CP-104-A were 0.0059, 0.020, 0.0055, 
and 0.020 ppm, respectively, Organic constituents in the water that exceeded EPA maximum 

contaminant levels included vinyl chloride and 1,1-dichloroethene in CP-104-A and TB-2.

Underneath the fill is a silty sand aquitard which extends to a depth of 30 to 45 feet. A 

confined aquifer composed of gravelly sand underlies the aqnitard. Well CP-104-B was 

installed in the lower aquifer. The groundwater flow direction in this aquifer is south to 

southeast and the horizontal hydraulic gradient is approximately 0.007. SE/E reported that 
water levels in wells in this aquifer were affected by tidal fluctuations and that a downward 

hydraulic gradient of 0.023 was present at CP-104. SE/E measured horizontal hydraulic 
conductivities from 10“^ to 10“'^ cm/sec and reported the average hydraulic conductivity as 

10“^ cm/sec. Concentrations of organic compounds were near or below detection limits in the 

confined aquifer.

U. REMOVAL OF TANK 9IN

Meridian Excavating removed Tank 9IN from the area outside of the northeast comer of 
Building W-39 on December 22, 1989.' HLA personnel were on site during the tank removal to 

observe the conditions of the UST system and to document the conditions of soils and 

groundwater in the tank excavations. Information previously supplied by to HLA by the Port 
indicated that soils in the vicinity of this tank had up to 50,000 ppm of total petroleum 

hydrocarbons.

14124,011.09 
luxM 18, 1990
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Harding Lawson Associates

Immediately prior to removal. Meridian added dry ice to the tank to expel flammable vapors.
The Seattle Fire Department subsequently determined that the tank was safe for removal.
Overlying soil and asphalt cover was excavated by Meridian using a tire-mounted backhoe.

The uppermost excavated soil was dark brown and became gray to the 2-foot depth, apparently 

stained and saturated with petroleum product. In the northeast comer of the tank pit there was 

a black layer of gravelly sand, approximately one- to two-feet thick, extending towards the 

south and west ends of the tank pit. Initial organic vapor meter (OVM) readings of 18 ppm, 
calibrated to isobutylene gas, were obtained from the gray soil. No OVM response was recorded 

from the dark brown soil.

An approximately 3-feet thick, 2.5-feet wide by 4-feet long concrete block was on top of the 

tank. Once the block was removed, two puncture holes were observed in the middle of the top 

of the tank. During excavation, the backhoe put a large hole and dent on the north end of the 

tank. No corrosion holes were observed in the middle and north end of the tank. Corrosion 

pits and numerous corrosion holes (up to 1/2-inch diameter) were noticed on top half of the 

south end of the tank and on the tank top near the intake pipe. The steel tank was buried 3 

feet below grade and was 8 feet long and 46 inches in diameter. A steel tag attached to the 

tank identified the manufacturer as Amick Sheet Metal Works and the capacity as 672 gallons.

Pipes in the west and east side of the tank pit, approximately 3 feet below ground surface, were 

very rusted. However, no obvious holes were observed. The tank was not anchored in place 

from below and no concrete pad was present beneath the tank.

HLA collected a soil sample from the southwest comer of the tank pit, from the saturated, 
black gravelly sand, that had a diesel odor. An OVM reading of 73 ppm was taken from this 

sample. HLA also sampled gray stained soil that had a very slight diesel odor and OVM reading 

of 50 ppm, from the northeast comer of the tank pit. Both samples were collected from just 
below the former tank position at approximately 6 feet below ground surface. No groundwater 
was encountered in the hole. Following excavation of the tank. Meridian filled the hole with 

the excavated soil and clean fill material.

14134,0U.09 
Jima 18, 1990
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Harding Lawson Associates

Immediately prior to removal. Meridian added dry ice to the tank to expel flammable vapors.
The Seattle Fire Department subsequently determined that the tank was safe for removal.
Overlying soil and asphalt cover was excavated by Meridian using a tire-mounted backhoe.

The uppermost excavated soil was dark brown and became gray to the 2-foot depth, apparently 

stained and saturated with petroleum product. In the northeast comer of the tank pit there was 

a black layer of gravelly sand, approximately one- to two-feet thick, extending towards the 

south and west ends of the tank pit. Initial organic vapor meter (OVM) readings of 18 ppm, 
calibrated to isobutylene gas, were obtained from the gray soil. No OVM response was recorded 

from the dark brown soil.

An approximately 3-feet thick, 2.5-feet wide by 4-feet long concrete block was on top of the 

tank- Once the block was removed, two puncture holes were observed in the middle of the top 

of the tank. During excavation, the backhoe put a large hole and dent on the north end of the 

tank. No corrosion holes were observed in the middle and north end of the tank. Corrosion 

pits and numerous corrosion holes (up to 1/2-inch diameter) were noticed on top half of the 

south end of the tank and on the tank top near the intake pipe. The steel tank was buried 3 

feet below grade and was 8 feet long and 46 inches in diameter. A steel tag attached to the 

tank identified the manufacturer as Amick Sheet Metal Works and the capacity as 672 gallons.

Pipes in the west and east side of the tank pit, approximately 3 feet below ground surface, were 

very rusted. However, no obvious holes were observed. The tank was not anchored in place 

from below and no concrete pad was present beneath the tank.

HLA collected a soil sample from the southwest corner of the tank pit, from the saturated, 
black gravelly sand, that had a diesel odor. An OVM reading of 73 ppm was taken from this 

sample. HLA also sampled gray stained soil that had a very slight diesel odor and OVM reading 

of 50 ppm, from the northeast comer of the tank pit. Both samples were collected from just 
below the former tank position at approximately 6 feet below ground surface. No groundwater 

was encountered in the hole. Following excavation of the tank. Meridian filled the hole with 

the excavated soil and clean fill material.

14124,aU.09 
Jua* 18. 1990
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2.0 SOIL AND GROUNDWATER INVESTIGATION

The "Draft Work Plan for Underground Storage Tank Investigations at Terminals 91 and 115 for 

the Port of Seattle" dated January 12, 1989 was used as a basis for the field investigation 

described below. Modifications to the planned field investigation were made during meetings 

with Port personnel and as the field investigation progressed.

2.1 DRILLING AND SOIL SAMPLING

HLA began the soil and groundwater investigation of the Tank 9 IN site on January 16, 1990 to 

assess the extent of hydrocarbons in the soil and groundwater at the tank site. Three 

monitoring wells (MW-39-1, -2, and -3) were installed and sampled (Figure 1-3). Prior to 

drilling the boreholes, the locations of electrical, steam, water, gas, telephone, and sewer lines 

were marked in the vicinity of the site. Concrete cutting was required for drilling boreholes 

MW-39-1 and MW-39-2.

Drilling and soil sampling was performed using a truck-mounted Mobile B-61 drill rig equipped 

with hollow-stem augers, owned and operated by Hokkaido Drilling and Development 
Corporation of Graham, Washington. Four-inch inside-diameter hollow-stem augers were used 

for drilling MW-39-1. Because heaving sands were encountered while drilling this borehole, 6- 

incfa inside diameter augers were used during drilling the other boreholes. Water was added to 

the augers while drilling to maintain hydrostatic head in the augers to minimize the 'amount of 

sand flowing into the augers.

A split-spoon sampler, lined with three 2-inch diameter by 6-inch long brass tubes, was used to 

obtain soil samples at 2.5 feet below grade and at subsequent five-foot intervals. The sampler 
was driven 18 inches below the auger bit using a 140-pound hammer falling 30 inches and the 

number of blows required for each 6-inch Interval were recorded. The lowermost brass tube 

from each sample was sealed with aluminum foil, capped with plastic caps, and saved for 

laboratory analysis.

. 1412i.011.09 
Jun« 18, 1990
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Soil was visually classified using the Unified Soil Oassification System. Soil samples were 

monitored for visual indications of product and organic vapors using odors and OVM 

measurements in the field. The presence of vapors, hydrocarbon odors, or visual evidence of 

petroleum product in the soils was logged. Soil hydrocarbon vapor measurements were made by 

extracting soil from the sampler tip and/or middle brass tube into a plastic bag and aspirating 

the vapors. The OVM was calibrated with isobutylene gas. The OVM was not functioning 

during the drilling of MW-39-1.

No evidence of hydrocarbon contamination was seen in soils from the MW-39-1 borehole.
Product saturated soils were encountered in soils above the water table in the other two 

boreholes.

An on-site mobile laboratory equipped with a Hewlett-Packard 5890 gas chromatograph, 
operated by Enviros Laboratories of Bellevue, Washington, was initially used at Terminal 91 

tank site. The on-site mobile laboratory provided rapid analyses of soils using modified EPA 

Method 8015 for petroleum hydrocarbon fingerprinting. The mobile laboratory was used only 

during drilling of MW-39-1, because field conditions made drilling and well installation slower 
rhan anticipated. Remaining soil samples were analyzed by Enviros in their Bellevue laboratory.

A steel pipe that had not been located and marked was encountered while drilling MW-39-3.
The borehole was moved and a different pipe was encountered. The borehole was successfully 

drilled approximately five feet east of the original location. The abandoned boreholes were 

filled with bentonite chips and capped with cement.

All down-hole equipment was steam-cleaned prior to drilling each hole. The soil sampling 

equipment was cleaned with detergent and rinsed with tap water followed by distilled water 

prior to obtaining each sample.

2.2 MONITORING WELL INSTALLATION

Monitoring wells were installed in the three boreholes (Table 2-1). Two-inch diameter flush- 

threaded Schedule 40 polyvinyl chloride (PVC) casing and screen (with 0.020-inch, machine-cut 
slots) was used for well construction. A bottom threaded cap and top locking cap were installed 

on each well. The top of each well screen was placed approximately 2 feet above the water

14124,0U.I» 
Jun« 18, 1990
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table. Weils were sand-packed with Lone Star number 2/16 Lapis Lustre sand and sealed with 

approximately one foot of bentonite chips. A traffic-rated street box was cemented into the 

surface at each site.

During installation of MW-39-1, sand bridged between the augers and well casing, raising the 

well. Water was added to the borehole to loosen the casing in order to jet the casing into place.

Table 2-1. Monitoring Well Construction.

Well
Number

Date
Completed

Borehole
Depth
(feet)

Screened
Interval
(feet)

Top of
Sand Pack 

(feet)

Depth to
Top of Casing 

(feet below grade)

MW-39-1 1/18/90 17.5 3.8-13.8 3.0 0.63
MW-39-2 1/18/90 14.8 4.0-14.0 2.8 0.79
MW-39-3 1/19/90 14.0 4.0-14.0 2.0 0.42

All soil cuttings and water derived from drilling, sampling, and cleaning was stored on-site in 

55-gallon barrels. The soil cuttings were removed and soil was disposed of by Field Support 
Services, Inc.

Ground elevation and location data were supplied by the Port, and are included on the logs of 

borings in Appendix A.

2.3 WELL DEVELOPMENT AND SAMPLING
\

The three wells were developed by surging and bailing on January 26, 1989 (Table 2-2). Water 
levels were recorded in feet below the top of casing (btoc). Product or a product sheen was 

noted in MW-39-2 and -3. One casing volume in each well was approximately 1.5 gallons; 
therefore, 13 to 16 casing volumes were removed from each well during development.

,U134.0U.09 
Jus* 18. 1990
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Table 2-2. Well Development Information.

Well
Number

Depth to 
Water 

(feet, btoc)

Volume Removed 
During Development 

(gallons)

Final
pH

(units)

Final
Temperature

rc)
MW-39-1 4.58 25 7.7 11.3
MW-39-2 4.42 20 7.1 12.1
MW-39-3 4.83 20 7.0 12.1

MW-39-1 and -2 were subsequently sampled on February 12, 1990 (Table 2-3). Static water 
levels in each well and the presence and thickness of free product, if present, was monitored. 
MW-39-3 was not sampled because 0.85 feet of product was measured on top of the water, 
using a gauging bailer. Prior to sampling, both wells were purged using a hand-powered 

diaphragm pump. Temperature, pH, and conductivity of the water was monitored during 

purging. Samples were collected with a stainless-steel bailer after a minimum of 15 well 
volumes had been purged. Final temperature, pH, and conductivity measurements are given in 

Table 2-3.

Table 2-3. Groundwater Sampling Data.

Well
Purge

Volume pH Temperature
Specific

Conductance
Number (gallons) (units) ("C) (umhos/cm)

MW-39-1 28 7.4 8 525
MW-39-2 24 7.1 8 . 470

Water samples were poured from the bailer into sample containers in a manner to minimi7.e 

aeration of the samples during the transfer process. The samples were retained in 40-milIiliter 
vials. Water from the two wells was turbid, gray, had a moderate product odor, and had a 

slight product sheen. Care was taken to allow no air bubbles or headspace in the vials. The 

samples were labeled, wrapped to prevent breakage, and stored in an ice-filled cooler during 

field activities and transit to the laboratory. All samples were logged on chain-of-custody 

forms and delivered to Enviros’ laboratory for analysis using modified EPA method 8015.

. 14124,011.09 
June 18, 1990
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Monitoring and sampling equipment was decontaminated prior to use in each well by washing 

with a laboratory-grade detergent and rinsing with distilled water. Decontaminated sample vials 

were supplied by the laboratory.

2.4 WATER-LEVEL MEASLTREMENTS

Table 2-4 summarizes water-level measurements following well completion. Free product was 

observed in MW-39-2 and -3. The depth to water or free product was measured from the 

north side of the top of the PVC well casing. Because product, with a typical specific gravity 

of 0.85, is lighter than water, the measured depth to product is less than the depth to the water 

table. Where necessary', the water table depth was determined by adding the product thickness 

multiplied by the difference between the specific gravities of product and water, to the depth to 

fluid measurement.

Table 2-4. Water-Level Measurements.

Well
Number

Top of Casing 
Elevation 

(feet) Date

Depth to 
Fluid

(feet, btoc)

Product
Thickness

(feet)

Water Table 
Elevation 

(feet)

MW-39-1 16.65 2/12/90 4.23 None 12.42
6/15/90 4.86 None 11.79

MW-39-2 16.85 2/12/90 3.90 None 12.95
6/15/90 4.65 1 (approx) 12.05

MW-39-3 17.34 2/12/90 5.02 0.85 13.04
6/15/90 5.10 0.85 12.11

Based on the water-level elevations given in Table 2-4, groundwater flows in the west to 

northwest direction. The hydraulic gradient is approximately 0.01.

Free product was also observed on the water surface in the SE/E well CP-107 on January 19, 
1990. The depth to water was approximately 5.5 feet below grade and approximately one- 

eighth of an inch of product was present on the water surface.

14124,011.09 
June 18, 1990
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li aquifer testing

During development, it was noted that water levels recovered almost immediately after bailing. 
For this reason, slug tests were not performed. Instead, hydraulic conductivity estimates were 

made using recovery data from well purging before sampling. The static water level, volume 

pumped from the wells before sampling, duration of pumping, and at least one recovery water- 

level measurement were recorded. Order-of-magnitude estimates of the hydraulic conductivity 

of the soils at each site were made using Skibitzke’s residual drawdown method (Appendix A). 
The estimated hydraulic conductivity of the soils in the vicinity of MW-39-1 and MW-39-2 is 
10“^ cm/sec, which agrees with the value reported by SE/E for the Chempro site.

2.6 LABORATORY ANALYSES

Enviros analyzed soil and groundwater samples collected during the removal of Tank 9IN and 

the installation and sampling of the monitoring wells. Laboratory reports are included in 

Appendix B.

Table 2-5 lists the results of soil sampling. Samples S-3-SW and S-3-NE were obtained from 

the tank excavation. Samples from MW-39-1 were analyzed for total fuel hydrocarbons (TFH) 
using EPA Method 8015, modified, in Enviros’ mobile laboratory. Other TFH analyses were 

performed in Enviros’ Bellevue laboratory. Total petroleum hydrocarbons (TPH) analyses were 

performed by an Enviros subcontract laboratory.

Fuel type was characterized during TFH analyses. Number 2 diesel fuel was generally 

identified as the type of fuel hydrocarbon present in the soil samples. Light hydrocarbons 

(BTEX) characteristic of gasoline were not identified in the gas chromatograms from the TFH 

analyses. Heavier hydrocarbons are also present in the soils, as indicated by the high 

concentrations of TPH.

Water samples from MW-39-1 and MW-39-2 were also analyzed for TFH concentration by 

Enviros in their Bellevue laboratory. TFH was not detected in the sample from MW-39-1 (<1 

ppm). The TFH concentration in the water sample from well MW-39-2 was 5 ppm.

14124,011.09 
Jus* 18, 1990
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Table 2-5. Soil Sample Analyses.

Sample
Number

Sample
Depth
(feet)

Vapor
Reading
(ppm)

TFH 
By 8015 
(ppm)

TPH 
By 418.1 

(ppm) Fuel Type

S-3-SW 6.0 73 16,000 77,882 Diesel/Kerosene
S-4-NE 6.0 50 15,000 28,544 Diesel/Kerosene

MW-39-1-1 3.5 <1.0 None
MW-39-1-2 8.5 — <1.0 — None
MW-39-2-1 5.0 63 7,600 28,454 Diesel Fuel #2
MW-39-2-2 8.5 39 3,500 10,083 Diesel Fuel #2
MW-39-3-1 3.5 9 <1.0 — None
MW-39-3-2 8.5 30 1,300 — Diesel Fuel #2

- 14124,011.09 
June IS, 1990
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3.0 DISCUSSION

Hydrocarbon conramination is present in the soils adjacent to and upgradient of the site of Tank 

91N, removed in December 1989. Upgradient contamination has been present since at least 
August 1987 (GeoEngineers, 1987). Free product was observed during excavation for 

foundations of the W-390 building north (upgradient) of the site in 1987 (Chempro, personal 
communication). Concentrations of diesel fuel in the soils encountered during drilling of MW- 
39-2 and MW-39-3 greatly exceed the Department of Ecology’s (Ecology) soil cleanup guidance 

level of 200 ppm for hydrocarbons in soils.

Free product was observed in soil samples from above the water table while drilling MW-39-2 

and MW-39-3. Free product was observed floating on water in well CP-107 and in MW-39-3 

in January and February, 1990. Free product was not seen on the water surface in well MW-39- 
2 in February; however, the water table elevation in January and February 1990 was higher 
than normal because of higher than average precipitation. The water table elevation in 

December, at the time Tank 9 IN was removed, was at least two feet below the January and 

February level.

Approximately 10 inches of free product was present in upgradient well MW-39-3, and a trace 

was observed in wells installed during the Chempro site investigation. Groundwater in the 

vicinity of the former tank site has not been significantly affected by diesel fuel because of 

diesel fuel’s low solubility. The TFH concentration of 5 ppm in water from well MW-39-2 was 

below Ecology’s cleanup level of 15 ppm.

Residual product was apparently in the soil pore spaces beneath the water table during the 

construction of well MW-39-2 . Laboratory analyses of the samples from 4.5 to 5 and 8 to 8.5 

feet below grade contained 1 to 3 percent petroleum hydrocarbons. The water table was 

approximately 1 to 4 feet above the depth of these samples. As diesel fuel is generally not 
soluble in water, the high concentrations of product in these samples suggests that product 
remained adsorbed on soils as the water table elevation rose.

Free product was observed in MW-39-2 on June 14, 1990. The depth to the top of free 

product was beneath the top of the well screen. Free product had apparently entered the well

. 14124,011.09 
Juna 18, 1990
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Harding Lawson Associates

after the water table elevation decreased from mid February. The thickness of free product 
could not be accurately measured, but is estimated to be approximately one foot.

Local contamination of the soils in the vicinity of the tank caused by leaks in the tank or 
normal operations is suggested by the high product concentrations in the soil samples from the 

tank excavation and MW-39-2.

3.1 SITE REMEDIATION OPTIONS

As in any site cleanup, free product must be eliminated or recovered to reduce the amount of 

contaminated soils above the water table and to reduce the residual contamination below the 

water table. Site cleanup plans must take into account the amount of free product, 
concentrations of dissolved organics in the groundwater, the shallow depth to water, extent of 

contamination in and around the former tank site, relatively high permeability and thinness of 

the aquifer, loose nature of the sands which comprise the aquifer, and the presence of buried 

utilities throughout the site. Additionally, the method used for remediation of the site must not 
interfere with operations at Terminal 91.

Free product may be recovered using a french drain system that includes large-diameter 

collector wells equipped with oil-water separators or product skimmers. Alternately, a 

groundwater injection/withdrawai system could be installed. This system could be used to add 

nutrients to the injection water to encourage biodegradation.

A system of individual small-diameter collector wells appears to be impractical. THe thinness of 

the aquifer and high permeability would require that a number of closely spaced collector wells 

be installed. A relatively large quantity of groundwater would need to be pumped to create 

significant drawdown in the aquifer.

After free-product removal, elimination of contaminated soils could be performed through 

excavation or biodegradation. Excavated soils could be sent to the Cedar Hills Landfill or 

treated on site. Excavation of soils in the Terminal 91 area may be highly impractical because 

of the number of utility lines which cross the area, the loose nature of the soils, and the amount 
of traffic throughout the area.

_ t41X4,0UJ}9 
June 18, 1990
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Harding Lawson Asaociatas

In-placs biodegradation of the product is also possible, if factors such as the high hydraulic 

conductivity of the soils (requiring injection and withdrawal french drains for gradient control), 
areal extent of contamination, and contamination above the normal water table elevation do not 
eliminate this method.

Extensive excavation of contaminated soils around the tank area is probably not worthwhile, as 

hydrocarbons will continue to migrate into the former tank site from upgradient sources.
Similarly, in-place biodegradation for this tank site alone is not worthwhile because of the 

upgradient free product.

.14124,011.09 
Juns 18, 1990
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Harding Lawson Associates

4.0 SUMMARY AND RECOMMENDATIONS

Hydrocarbons and other organic constituents are present in the vicinity of the former Tank 91N 

site at Terminal 91. Hydrocarbon contamination is not limited to the immediate vicinity of the 

Tank 9 IN site, as product has been detected-in soils and on groundwater upgradient of the site. 
Soils in the immediate vicinity of the former tank site contain 1 to 8 percent hydrocarbons, 
however.

HLA suggests that an interim monitoring program should be undertaken. This monitoring 

would consist of water level measurements and product gauging of the three wells installed for 

this investigation, in conjunction with monitoring the wells installed around the Chempro 

facility.

Because free product is present in MW-39-2 and -3, remediation of the tank site alone is not 
warranted. It does not seem realistic to begin any site remediation method only in the vicinity 

of the former Tank 9IN site.

Characterization of Terminal 91 further downgradient from both the Tank 91N and Chempro 

sites should also be performed. Additionally, high permeability backfill in utility trenches 

should be investigated to determine if contaminants are migrating along these possible pathways. 
Following this characterization, an appropriate method for remediation of Terminal 91 may be 

selected.

.14124,011.09 
June 18, 1990
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APPENDIX A 
FIELD DATA
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Vented Cap

Steel Cover

Meter SoxGround
Surface

Borehole Grout
Well Casing

WELLHEAD DETAIL

.* * ^ Bentonite—Cement Grout

Blank PVC Casing

Bentonite Seal

Filter Sand

Slotted PVC Casing

■ Slough

Sentonite Grout

KEY TO WELL DETAIL (ON LOGS OF BORINGS)

Hardinc Laira«x Aaaociatas WELLEEAD DETAIL 
Port of Seattle 
Seattle, Washington

OPAWM

HK -
j08 NUMaep

14124,01 1.09
ore

S/90



c9a Top of Casino 16.65 ft

(Sm Plata
WaUbaad 

Construction) 
Bantonita Saal

3" dia. Borehoia

2' dia. Blank 
PVC Casing

Filtar Sand 
(No. 2/16)

2* dia. Slottad PVC 
Casing (0.020* Slots)

Bottom Cap

ai
aI
II
31Wm

MW-39-1 Coordinates 
N 35003-2 
E 20575.1

\
a
i

□
ae
0
uaa

i.
a■a
o
oT* 5

o

Equiptnant

Elevation

Mobile B-61 HSA

17.28 ft Dace 1/18/9Q

10-

15-

20-

25-H

30-^

35-

40-'

■4-6’ CONCRETS “
BROWN SAND (SP)

dry, loose, fine sand, with some coarse sand and Una 
{ravel, trace of coarse gravel

gray, wet, loose, fine to medium sand, no odor

grades with fine gravel, wet, no odor

Boring terminated at 17.5 feet. 
Well completed on 1/13/9Q.

B Harding Lawson Associatas
i s ; ^ Engineering and Environmental Setvicss

Log of Boring MW-39-1
Port of Seattle 
Seattle, Washington

(sheet 1 of 1)

OAawn
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Top of Casino 16.84 ft

(Sea Plata
Wailhaad 

Conatruetion) 
Bantonita Saai

3* dia. Borehoia

r dia. Blank 
PVC Casini

Piltar Sand 
(No. 2/16)

2’ dia. SlottadPVC 
Caain; (0.020* Slota)

Bottom Cap

MW-39-2 Coordinates 
N 34998.2 
E 20619J

\
a3
a

43

31

uaK
ai.
ao

s.a■a
a

§
a

Equipment

Elevation

Mobile B-61 HSA

17.63 ft Date 1/18/90

63.0

Yea 39.0 I > 0-/! coarse sand and Una gravel

10-

CONCBBTE
DARK GRAY SAND (SP) 

dry, line Co medium sand, with soma coarse sand 
and fine gravel, trace coarse gravel

black, with free product, old product odor

15-

20-

25-

30-

35-

GRAY SILTY CLAY (ML-CL) 
saturated, with root fragmenta, HC odor, with free 
product

DARK GRAY SAND (SP) 
fine to medium sand, with some silt and trace gravel

Boring completed at IS.O feet on 1/13/90. 
Well completed on 1/18/90.

Harding Lawson Aasoeiatas
: a : . 3 Enginasiing and Environmentai Sacvicss

Log of Boring MW-39-2 (sheet i of i)
Port of Seattle 
Seattle, Washington

OfUWN
HK - JOa NUMBER

14124,011.09
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Top of Casino 17.55 ft

(See Plata___for
WcUhead 

Construction) 
Bentonita Seal

3" dia. Borehoia

2* dia. Blank 
PVC Casing

FUtar Sand 
(No. 2/16)

2" dia. Slottad PVC 
Caains (0.020* Slots)

Bottom Cap

sH
Sill
piII

MW-39-3 Coordinates 
N 35032.4 
E 20648.0

jj

w\
m3
a

aaa
L
au

s.ana

10-

15-

20-1

25-

30-

35-

40-'

Equipnwnc

Elevation

Mobile B-61 HSA 

17.77 ft Date 1/18/90

ASPHALT
DARK BROWN SAND (SP) 

dry, medium to coarse sand, with soma fina to 
coarse sravel. no odor

gray, wet, Una to medium sand, with shell 
fragments, some rounded gravel, product saturated

moist, medium sand, with trace of coarse sand, 
product odor

dark gray, wet, medium to coarse sand, with some 
fine to medium gravel, HC odor

Boring terminated at 14.0 feet.
Well completed on 1/19/90.

Harding Lawson Associatoa
Engine«ring and Environmental Services

Log of Boring MW-39-3
Port of Sexttle 
Seattle., ^I^hington

(sheet 1 of 1)

ORawvn
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Transmissivi-ty Estimation Method 
Based on Residual Drawdown in Bailed Well

Well Number: 39-1 Site: Port of Seattle
For One Bail Cycle or Pumping, Use The Following:
Time Bailing Began: llhrs 40min sec
Time Bailing Stopped: llhrs 50min sec
Volume Bailed: 28.OOgallons
Static Water Level: 4.23feet
Residual Water Level: 4.38feet at

llhrs 52min sec

Estimated Transmissivity: 3056 gallons per day per foot
409 feet squared per day

Saturated Thickness: 8.60feet
Estimated Permeability : 48 feet per day

1.7e-2 centimeters per second

Reference: Skibitzke, H.E., 1963, USGS WSP 1536-1, p. 293-298



Transmissivity Estimation Method 
Based on Residual Drawdown in Bailed Well

Well Number:
For One Bail Cycle or 
Time Bailing Began: 
Time Bailing Stopped: 
Volume Bailed:
Static Water Level: 
Residual Water Level:

39-2 Site: Port of Seattle
Pumping, Use The Following:

lOhrs 
lOhrs

24.OOgallons 
3.90feet 
3.97feet at 

lOhrs

Estimated Transmissivity:

Saturated Thickness: 
Estimated Permeability:

7144 
955

10 .OSfeet
95

3.3e-2

43min sec
50min sec

52rain sec

gallons per day per foot 
feet squared per day

feet per day 
centimeters per second

= = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3: = = = =
Reference: Skibitzke, H.E., 1963, USGS WSP 1536-1, p. 293-298
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1
Date of Repor-t: February 9, 1990 
Data Submitted: December 22, 1990 
Project: 14124-011.09 Port of Seattle

RESULTS OF ANALYSES OP SAMPLES FOR 
TOTAL PETROLEUM HYDROCARBONS (C7-G32) 

BY MODIFIED EPA METHOD 3015

Sammle X.D.
Factor

TPH
(ppm)

RANGE
(C7-C32)

S-3-SE Soil
Cnr. TanJc Bottom

16,000 C7-C24B

S-4-NW Soil
Cnr. TanJc Bottom

15,000 C7-C24B

Quality Assurance

Method BlanJc Soil

S-4-NW Soil
Cnr. TanJc Bottom 

(Duplicate)

1

20

<1.0

14,000 C7-G24B

S-4-NW Soil
Cnr. TanJc Bottom 

(Matrix SpiJce) 
SpiJced @ 1,000 ppm 
Percent Recovery

A - The amoxint spDced was insufficient to give meaningfxil 
recovery data.

B - Indicative of Kerosene or diesel fuel.



Date of Report: Fetraary 9, 1990 
Date Sxitmitted: December 22, 1990 
Project: 14124-011.09 Port of Seattle

RESULTS OF ANALYSES OF EN7TR0NMENTAL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS 

BY IR (EPA METHOD 418.1)

Samole t

S-3-SE
Cnr. Tank Bottom

S-4-NW
Cnr. Tank Bottom

Total Petroleum 
Hydro carbons 

(ppm)

77,382

28,544

a: Analysis performed by stibcontract.



Date of Repoirt: February 1, 1990 
Data Submitted: January 17 & 25, 1990 ■
Project: Job # 14124—011—09

RESniTS OF ANALYSES OF SAMPLES FOR 
TOTAL PETROLEUM HYDROCARBONS (C7-C32) 

BY MODIFIED EPA METHOD 3015

Dilution
Factor

1

1

Sample ^

POS39-1-1 soil 

POS39-1-2 soil 

Boring
39-3-1 soil 1

Boring
39-3-2 soil 1
«
POS39-2-1 soil 5

POS39-2-2 soil 5

Quality Assurance 

Metbod BlanJc 

POS39-1-1
(Duplicate) 1

POS39-2-1
(Duplicate) 5

POS39-1-1 
(Matrix Spike)
Spiked @ 20 ppm 
Percent Recovery

A - Indicative of Diesel #2

T2H
(ppm)

<1.0

<1.0

<1.0

RANGE
(C7-C32)

1,300

7,600

3,500

C7-C24A

C7-C24A

C7-C24A

<1.0

<1.0

3,700

130%

C7-C24A

C7-C32

irno:



Date of Report: February 1, 1990 
Date Siibmitted: January 17 & 25, 1990 
Project: Job # 14124-011-09

RESULTS OF AHALYSSS OF ENVYROIDIENTAL SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS 

BY IR (EPA METHOD 413.1)

Sample #

POS39-2-1

POS39-2-2

Total Petroleum 
Hydrocarbons 

(ppm)

28,454

10,083

Quality Assurance: 

Method Blank <5.0

a: Analysis performed by subcontract.



Svs/eet. EcKvards S. Associates, Inc. ( BORING L0(
PROJECT Chempro, Pier 91 Dona 1 1

Location See Ficure 2.1 Borina No. ha-2
Surface Elevation _ .. 3.25" stainless SteeDrIlIIna Method Hand Auoer

Total Deoth 9.5' Drilled Bv Sweet, Edwards/Arthiir T.-i^

Date Comoleted 12/1/87 Loaoed Bv Henshaw

WELL DETAILS

0)

• 2 I “
I;§
O, S "

•g 5^ S -s g

PENE-
THATION

TIME/
RATE

. 5

DEPTH
(FEET)

sample

NO. TYPE

PERME­
ABILITY

TESTING
SYMBOL LITHOLOGIC DESCRIPTION

0-.75' CONCRETE APRON

.75-3.5' SAND, 
gray, medium grained, 
10-20% shell fragments, 
10-15% subrounded pebbles 
up to 4" in diam., oily 
layer at approximately 

1 3.5', moist.

WATER
quality

3.5-8.5' as above 
decrease in shell 
fragments auid pebbles, 
saturated at 7'.

Terminated boring at 9.5 
12/1/87

SEA-300-02a



I

SAMPLE sample BLOW

li Si
05111 LITHO­ WELL LITHOLOGIC

NUMBER TYPE COUNT 
(per six oi

05

LOGIC
COLUMN

DETAILS description

LOG OF EXPLORATORY BORING
PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY

Chemical Processors 
Pier 91
Tacoma Pump & Drill 
ELS Auger 
S- Nelson

BORING NO.
PAGE
REFERENCE ELEV. 
TOTAL DEPTH 
DATE COMPLETED

TB-2
10F2

5.96’
21J0’
12/21/88

3"
SS

3"
SS

3"
SS

2"
SS

2"
SS

3"
SS

20-10-8

3-3-9

7-5-6

3-5-8

5-9-12

18-32-50

Li

1

0 - 0.6 fooc CONCRETE. (CON)
0.6 - Z5 feec GRAVELLY SAND; olive, fine 

to medium, 5-15% subround gravel to 2 
inches in diameter, trace shells, dry, loose. 
Faint firiranic odor. TSW^ fHLLl

2J-20JfeeC SAND; olive-grey, fine to 
medium, 5-10% subround gravel to 1 inch in 
diameter, trace to 5% shell fragments. Dark 
petroleum saturated gravelly zone at 6.0-6.5 
feet, 10-15% gravel to 1 inch in diameter. 
Coarse sand layer at 73 feet, petroleum 
saturated. Saturated below 5.7 feet. (SP) 
(FILL)

-@8J-9.0 feet SILTY SAND; dark 
olive-black, fine to coarse.

--@9J-10.5 feec GRAVELLY SAND;
olive, coarse, 25% subround to round gravel to 
1/2 inch in diameter, trace silt, saturated 
with petroleum.

■ <S) 16.0 -163 feec 10-15% subround gravel 
to 1 inch in diameter, petroleum odor 
decreasing.

REMARKS
1) Specific Location: Pit Separator. 2) H.S Auger = Hollow Stem Auger. 3) SS = Split 
Spoon sample. 4) Water measurement at 5.66 feet BGS, at 9:40 on 12/21/88. See 
ADDITIONAL REMARKS in Description column.

njAPo^ <^4-07 07 Q4/12Zgg_^



LOG OF 0<PLOF1ATORY BORING
Chemical Processors BOP
Pier 91 PAG
Tacoma Pump & Drill REF
HEAuger TOT
S. Nelson DAI

TB-2PROJECT NAME 
LOCATION 
DRILLED BY 
DRILL METHOD 
LOGGED BY

2 0F2

21^0’
12/21/88

LITHOLOGIC
DESCRIPTION

LITHO­
LOGIC

BLOW 
COUNT 

(per six 
inches)

COLUMN

18-16-14
20-5-21J feet SILTY SAND; oUve, very fine, 

trace shell and wood debris, petroleum odor, 
saturated. (SM)

Borehole terminated at 2U feetBGS on 
12/21/88.

ADDITIONAL REMARKS: 5) Reference 
elevation at ground surface (Pavement). 
WELL DETAILS - Boring has been 
abandoned with bentonite chips and asphalt or 
concrete.

REMARKS
1) Specific Location: Pit Separator. 2) H.SAuger * Hollow Stem Auger. 3) SS = Split 
Spoon sample. 4) Water measurement at 5.66 feet BGS, at 9:40 on 12/21 /88. See 
ADDITIONAL REMARKS in Description column.



i Q Sweet. Edwards S. Associates. Inc. ^

O'
c

••H

oo

BORING LOG

PROJECT Chemoro. Pier 91 Page^u_ of_L

Location See Figure 2.1 CP-104-A

c Surface Elevation.

Boring No Mcbii a-56 with 4.25" i.
Drilling 7.5"0.D. HoIIow stem Auqe

Tacoma Pump a DrillingDrilled By 

Logged By
Total Depth ________
Date Completed n/23/87

C o
S. R- Henshaw

3 o ! PENE­
TRATION

time/
RATE

PERME­
ABILITY.
TESTING

SAMPLE WATER
QUALITYDEPTH

(FEET)
UTHOLOGIC DESCRIPTIONSYMBOL.WELL DETAILS

NO.i TYPE

Sample
medium grained, cuttings

10-12' GRAVELLY SAND, 
10-20% subrounded gravel 
less than 5% shell

Sampl2OJ
.c «
cn cj
■= y to coarse grained sand
s 0* gray, gravels are

12-15' SILTY SAND
5-10% pebble size sand

11/28/87

SEA-



project NAME 
location 
drilled by 
drill 
logged by

LOG OF EXPLORATORY BORING
CWcalProcessors

H^-Auger COMPLETED 12/29/88
S. Nelson

lithologic
descriptionLITHO-BLOU 

COUNT 
(per six 
inches)

COLUMN

lO-OJfooC ASPHALT. (AS)

3'
ss
3"
SS

3"
SS

3"
SS

29-49-25

16-21-25

8-13-18

7-10-13

7-10-11

3*
SS

7-14-16

ISili
ill;k!|
ili

03-20feec GRAVELLY SAND; light to 
daik brown, fine to medium, 25% subangular 
gravel to 3 inches in diameter, 0-5% silt, 
dry, compact. (SW) (FILL)

2.0 - 3.6 feet; SAND; light oUve, fine to
medium, 10% subround gravel to 2 inches in 
diameter, 10% shell debris, dry. (SP) (FILL)

: : I

3.6 -12.0 feet GRAVELLY SAND; light to 
medium olive, fine to medium, 20-30% 
subround gravel to 2 inches in diameter. 
0-5% shell debris. Saturated, with oily odor 
below 6.0 feet. Some silt and coarse sand 
layers below 6.0 feet. (SW) (FILL)

:

1
12.0 -15.8 feet: SAND; dark olive, medium to 

coarse, 5% subround gravel to 1 inch in 
diameter, trace shells. Petroleum odor, 
saturated. (SP) (FILL)

15.8 -163 feec SILTY SAND; olive, 20-50% 
silt, fine to coarse sand; organic decay odor, 
saturated. (SM)

trxjFgT-crmAPnc /FMcnn

Borehole terminated at 17.0 feet BGS on 
12/29/88.

11 Specific Location: NC Warehouse. 2) H3.Auger = HoUow Stem Auger 3) SS - Split 
Spoon sample. 4) Water measurement at 6.0 feet BGS, at 11:00 on 12/29/88.5)Reference 
elevation at top of PVC casing. City of Seattle datum.

CO^-OT OT ruCMO CT<Lt-flA.^12222i



BURLINGTON
ENVIRONMENTAL

Consulting Firm; Burlington

Drilling Contractor: Burlington
Drilling Method: Hollow Stem Auger

Date(s): 10/10/92 - 10/10/92
Elevation:

Datum: City of Seattle Datum

Location: Pier 91 Logged By: James Peale Approved By:

Identification: CP—1 12
Surface Casing: O.OOin N/A From 0.0 0.0

Well Casing: 2.00in PVC From 0.0 5.0

State Permit # 046927 Permit Date: 09/08/92 Sand Pack: 10-20 Silica From 4.0 15.0
Remarks; Specific Location: North of Whse 39 

Reference Elevation: Top of Casing
Slot Size: O.OIOin From 15.0

Seal
Type;

No. 1 Grout From 0.0 1.0

No. 2 Bentonite From 1.0 4.0

- -5.00 -1

--15.00

(-I44H

8-10

10-12

12-14

14-16

Material Description

Well
Construction

20-

--25.00 -

30-

--35.00 -

40 —

--45.00 —

50 —

--55.00 —

CONCRETE (CR)

SAND (SP), dark brown, fine— to medium-grained, trace coarse gravel, slightly damp.

SAND (SM), dork gray brown, fine- to medium-grained, some fine gravel, some silt, 
slightly damp, nonplastic.

SILTY CLAYEY SAND (SM-SC), dark gray, fine-grained, some cloy, some silt, wet, 
medium plastic.

SILT (MH). dark gray, black laminations, wet. medium-highly plastic.

SANDY GRAVEL (GP), dark gray, fine gravel, fine-grained sand, wet.

GRAVELLY SAND (SW), dark gray, fine— to coarse-grained, fine gravel.

SILT (ML), dark gray, trace fine-grninerl snnd slightly pinstic.
TD = 16.00 feet

CD=15.00

1 of 1



Fill Kill: Kitirl.arl 
liyilK: Aiiril 20,1183 UlS liKli !.}. iuiiiry a) SraunKaitir 1iilin| Kiiallt ' Orjiaio iiK Ketili 

flir >1, CliiaUil frociisors, lac., SiiUli, Kiihiajloa FIJI 1 cl 2

Kill Kuibir: 
tiiplia] (itii 
Diicrlplioai 
Siipli Cadi:

M-1
12/01/87

Idatr
COl-12187-1

ltt-2
12/01/87

8<atr
M-2

tf-lOl-J Cf-lOl-K Cf-103-8 1-101 Cf-106-0
12/04/87 12/04/87 12/04/87 12/04/87 12/04/87

Uatr Matr BOatr BOatr BOalr
tf 124B7-A Cf 12487-1 Cf 12487-C Cf 12487-0 Cf 12487-f

Cf-104-0 Dap. SUllw 10 Cf-101-| CM05-I Dap. Cf-lOJ-A
12/04/87 12/04/87 12/01/87 12/01/37 12/01/07

BOalr BOalr Blair ||.„ u.i,
Cf 12487-6 Cf 12487-K Ctl-12lB7-l C11-12187-2 «l-i;il7-5

Clip ol 
Siillli Kill

Volilllii luo/CI

m

Viopl CKlariOi 
CliloreilKiai 
CKlorolori 
tricKlarailliiai
1.1- 8iclilaraitl>iai 
trui-l,2-DicKleroill>ioi
1.1.1- lrUKIorailhiAi 
Acilaoi 
2-8aluoai
lioiui 
lalUMi 
Elhpl liaiiai 
lalil lyliaif

Dali/Klalrili/llciOl lu)/L|

KA
KA
KA
KA
KA
KA
KA
KA
KA
KA
KA
KA
KA

H
20

I
4

70
].l
2.1
180
10
7.2
10
2.4
12

t
I

8.4
I
I
4
4

2100
82
I
I
I
I

Acioipblbiai
Flaeriai

1
I

1
im

24
1

t
f

•

1
1
1

t
t
1

1
1
I

1
1
1

•
1

•1 1
I

I
I

fbiaialhrini 1 1600 1

•t
t

•1 t
1
1

t 1 I 20 1 1 1
Kiplbaliai
2-KiUrlatplbalini
Iiil2-ilblybiiyllpblbaliti

1
1

u

1
3«00
im

1
t

20
1
1

1
iiO

1 I
1

1
t

I
1

1
1

PiiticiOii wO fCBi tu|/ll

ilpAi-tUC
Araclar-1210

CpioiOii |a«/U

0.1
H

. Ilbl
0.10 o.ot MbI Ilbl o.oailb:

t- ■■



£
Iibli 1.3. Suiiry o< Crwuidiiitir TitUof tiiulti - Orjanici Mb IhUli 

Plir n, Chiiical Procisiori, Inc., Saattli, basnington

ball bnibir: 
Saagling Datis 
Description! 
Sanplc Cede:

Pitroliui Nydrpcarboni Ug/LI

HP-1
12/01/87

tdntr
C?l-i:i87-l

HP-2
12/01/87

6d>tr
HP-2

CP-104-P 
12/04/87 

6datr 
CP I2437-P

CP-103-P 
12/04/87 

6datr 
CP 12487-D

CP-103-B
12/04/87

6datr
CP 12487-C

8-101
12/04/87

Gdatr
CP 12487-D

CP-104-P 
12/04/87 

6d«tr 
CP 12487-F

CP-lOl-P Dup. Station 10 
12/04/87 12/04/87
6datr Sdntr

CP 12487-6 CP 12487-H 
City o(

CP-105-9
12/01/87
6d«tr

COl-12187-3

page 2 ol 2

CP-105-9 Dup. CP-105-P 
12/01/87 12/01/87

Ddutr Ddatr
C71-121S7-2 Cyi-12197-5

blathered 
Fuel Oil Ho.2

Total HiUli leg/LI

2300

Arsenic «.0« 
Cadaiun 0.018 
enroaiu 0.1 
Copper 0.39 
Lead 0.91 
Hercnry 0.0011 
Hiciil 0.18 
li.ic 1.6

HP
HP
HP
HP
HP
HP
HP
HP

0.017
t

0.09
0.1

0.042
0.0002
0.14
0.12

0.012
I

0.011
0.037
0.037

0.0002
t

0.02

I
. I 

I 
I 
I 
I

0.04
4

4
4
4
4

0.003
4
4
4

0.012
4

0.07
0.051
0.034

0.0001
0.09

0.1

0.013
4

0.08
0.085
0.047
0.0002

0.12
0.13

4
4
4
4
4

0.0001
1
4

0.004
0.005

4
0.007

4
4
4
4

Disiclvid Hitals-Filtirid (ng/LI

Copper 0.009

i Cosients: 1. Analytis an not show, on suwao tiol* Nhin not dtwctil at any saaplug points.
2. All values reportad an 9nat»r than ainiiu.i detection level.
3. m Analyte not detected, or detected beloN einiiue detecuen level.
4. (HA) Analyte not analyzed.
5. saepling Dates: Honitaring tell oorings (soils): Deceeoer 1-4, 1.6..
S. Saapli analysis perlaned by Erco Laboratories.
7. Station 10 is located adjacint to 8-102. 9-102 could no! 8e locitfd and is assuied distroyed.
8. IDI Latnratcry dill not auiiUOIa. Values sOoun «ere optaiiied iro. su.ear/ «“*»'>

in tne P.D. Little Draft Heport: Pier 91 Facility PMlytical Cati. ncrua.-y 18,1998. Pppendi. F.
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UtiU 1. Pi«r HI 6rwjftd«ater bata

17-Feb-eS 
PIER 91 FiaB SABPli DATA

Not HiUin liiitcl 
Trace: •

Hell Nuiber:
Date:

De&criptioa:

Saaple Code:

PIER 91 SITE 
Saipli Period: 12-47

HAM
12/01/87

6dHtr
C91M2IB7M

HA-2
12/01/87

CdKtr

CP 105.5 
12/01/87 

fidetr

CP lOA

?ID
8-102

12/04/87
6dNtr

105-b
12/01/87
Sdetr

105-A
12/01/87
6delr

CP 104 CP 105-A CF 105-B B-lOl CP lOA CP lOA 
12/04/87 12/04/87 i:"04/B7 12/04/87 12/04/87 12/04/87

fidatr 6datr Bdalr Walr Bdatr Bdatr Bdatr ------ -
C91-12187-2 CP 12487-A CP 12487-BCP 12487-C CP 12487-0 CP 124B7-F CP 12487-6 CP12587F CP 12487-H C91-12187-5 C91-12187-5

Field Lab Station 10
Duplicate Duplicate City of 

Seattle Hell

Phthalatei
Anthracene, Fluorantbeoe, 
Pyrene, Chrysene

bisl2-Ctliylhnyllplitlulatt 
Di-o-tityl pbtkiUti

48
<40

4900
(BOO

(20 » 
<20

<20 a 
<20

20
<20

(20 1 
<20

<20 1 <20
150
<20

<20 •
<20

<40 ■ 
<40

<20 1 
<20

<20 1 
<20

<20
<20

PKnoU

4-Hethylphenol <40 <800 <20 <20 * <20 <20 <20 <20 <20 <40 <20 <20 <20

Senivolatile Unknouns Present Present Present Present Present (resent Present Present Present Pre.tnt PresHt ND

Senivolatilc Surrogates

2-Fluorophenol 
dS-Phenol
2,4,A-1ribraiophenol 
dS-Nitrobenicne 
2-Fluorobiphenyl 
dl4-p-lerphenyl

21-100
10-94
10-125
55-114
45-lU
33-141

59 
52 
U 
12
60 
69

58
59 
64 
66 
62 
74

48 
50
50
51
49 
48

67
49
80
86
77
74

49
39
63
60
57
54

54
50
77
88
81
92

49
37
67
65
57
59

66
45
77
69
81
90

94
77
89

109
92
94

71
54
84
87
79
90

59
46
U
77
67
74

29
38
52
60
65
58

Pesticides and PCBs, ug/L
SSSSSSSSSS»SS*ftC5CSXSSSSS

alpba-BHC
Aroclor-1260

Cyanides, ng/L

0.5
19

(0.010 <0.010 0.10 <0.02 0.09 0.02 (0.02 <0.02 (0.02 <0.010 0.083

Petroleut Hydrocarbons, ng/L 2500
sssssitssassssssssssnssKSM Meathered Fael Oil 

Ho. 2

total Hetals, ng/L

Arsenic
Cadniua
Cbroniua
Copper
Lead
Hercury
Nickel

0.048
0.016

0.1
0.59
0.91

0.0011
0.18

<0.005
<0.05
<0.05
<0.05

<0.006
<0.0001

<0.2

0.017
<0.005

0.09
0.1

0.042
0.0002

0.14

0.012
<0.005
0.011
0.057
0.037

0.0002
<0.04

:0.005
;0.005
<0.01

.O.OOfc
0.002

0.0001
0.04

(0.005
<0.005
<0.01

<0.006
0.005

<0.0001
(6.04

0.012
<0.005

0.07
0.051
0.054

0.0001
0.09

0.015
(0.005

0.08
0.065
0.047

0.0002
0.12

(.05
<0.005

0.09
0.052
0.06

(.0004
0.08

<0.005
<0.005

<0.01
<0.006
<0.002
0.0001

<0.04

<0.003
*0.05
<0.05
<0.05
<0.02

<0.0001
<0,2

0.004
0.005
<0.01
0.007

<0.008
<0.6001

<0.04



t

Pur 91 6rouiillinte: OjU

PIER >1 FiaD SIL1PLE BUR

Nit aitbio liiitsii 
1r»ce: >

Nell Nealier:
Rite:

Bescriptiic:

Seiple CoRe:

Cblorinated

Vinyl tltloriNi 
Qiloroetbane 
Chloroiori 
Irichinrnetheni
1.1- BUIilnroetNue
lrens-1,2-BicNlwoeUinf
1.1.1- iritlilnroelhjne

Nan-tliloriMteN

teetnne
2-Butannne

HER VI SHE 
iiiiile Penns: I2-B2

M-l
I2/0US7

Bdatr
CVI-12187-1

<5
<5
(2
<2
<2
<2
<2

HI.-2
I2/BI/87

Bdatr

CP 105.5 CP 104 
12701/87 12/04/57

Gdatr Eda'.r
C9I-12187-2 CP 124E7-A

CP 103-R CP ‘.03-8 
12/04/87 12/.'4/B7 
Gdatr Bdatr 

CP 12487-BCP 124B7-C

8-101
12/04/87
Gdatr

CP 12487-B

CP too12/04/87
Gdatr

CP 12487-F

CP 106 12/04/87 
Gdatr

CP 12487-G 
Field 

Baplicate

CP 106

CP12387F
Lab

Baplicate

710
8-102

12/04/87
Gdatr

115-8
12/01/87
Gdatr

105-0
12/01/37
Gdatr

CP 12487-8 C41-121S7-J Cll-12187-5 
Statine 10 
City nl 

Seattle Nell

<50
<10

N
0
1

0
N
0
L
V
2
E
D

<5
<5
<2
<2
<2
<2
<2

<50
<10

18
20
<2
<2
70

5.6
2.1

160
IS

<5
<5

2.7
<2
<2
<2
<2

<50
<10

<5
<5

8.4
<2
<2
<2
<2

2100
82

<5
8.4

<2
<2

7.8
<2
<2

<50
<10

<5
<5
<2

2.5
4.4
5.0

<2

<50
<10

<5
<5
<2

5.5
4.4
3.1

<2

<50
<10

<5
<5
<2

2.7
4.6
5.1

<2

<50
<10

<5
re
<2
<2
<2
<2
<2

<50
<10

IS
•.5
<2
<2
<2
<2
<2

<50
<10

<5
<5
<2
<2
<2
<2
<2

<50
<10

BrnaatiCi

Banteaa
Foluaai

Ethyl baniena

<2
<2
<2

(2
<2
<2
<2

7.2
10

2.4
12

<2
<2
<2
<2

<2
<2
<2

1

4.9
2.3 

<2
9.4

<2
(2
<2
<2

<2
2.1

<2
<2

<2
<2
<2
<2

17
5.2

10
2.5

<2
(2
(2
<2

<2
<2
<2
<2

Utal lylaaae
<2 1

i

Volalilt linknoaoi
Praeadt NO PrisiBt ND ^-ijeseBt Prasenl Present Present NA Prt&tnt >B ND

Vnlatile Sarrnnatae

d4-l,2-Blc6lorMlliane
d8-lolaene
p-8rosnllunrn6en;cae

Liaita
76-114
88-110
86-115

101 
102 
118 I

88
105
108

Scai-vnlatile Orpanics, u;/L
*a*Bs**ssssss&*sS8s*»**»e»s*

PAH

Acinipittbcae
Dibiazofuran
Fluorcaf
Phinanthreai
NaphtAalm
2'nethytaaphlhalcafc

<40 <800 <20
<40 ^ (BOO <20
<40 1300 <20

<40 * 1800 <20
<40 (BOO <20
<40 3400 <20

Irtcc Itvelb ol

94
100
III

24
<20 I 
(20 I 
<20 I 
<20 
<20

100
102
102

<20
<20
(20
<20
<20
(20

m
101
104

<20
<20
<20
<2(i
<20
<20

103
101
100

<20 
<20 
<20 » 
<20 
<20 I 
<20 ♦

102
103
100

<20 • <20 
<20 » 
<20 
<20 
<20

99
99

122

<20 • 
<20 •
<20 i (20 
<20 
<20

100
101
loe

<40
<40
<40
440
(40
<40

96
102
99

<20 » 
(20 I 
<20 » 
(2v • 20

<20 •

It
102
100

(20
<20
<20
(20
(20
<20

n
99

103

<20
<20
<20
<20
<20
<20
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Table 3-12 Summary of Semi-Volatile Organic Compounds in Ground Water (ug/l)- Round 2 
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

380

SAMPLE NAME 
================================
PHENOL

2-METHYLPHENOL 

4-METHYLPHENOL 

2-4-DIHETHYLPHENOL 

NAPTHALENE 

2-METHYLNAPTHALENE 

ACENAPTHENE 

DIBENZOFURAN 

DIETHYLPHTALATE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE

BUTYLBENZYLPHTHALATE 

BENZO(A)ANTHRACENE 

BIS(2-ETHYLHEXYL)PHTHALATE 

CHRYSENE
DI-N-OCTYL PHTHALATE 
BENZO(B)S(K)FLUORANTHENE 

BENZO(A)PYRENE 

INOENO(1,2,3-CD)PYRENE 

DIBENZ(A,H)ANTHRACENE 

BENZOIGHDPERYLENE

COMMENTS;

CP-103-A CP-103-B CP-104-A CP-104-B CP-105-A CP-105-B CP-106 CP-107 CP-108-A CP-108-B CP-109 CP-110

8

4

36

14

22

18

66

26

7

30

14

2

240

Blanks in table are non-detection or interpreted as non-detection. 
Data have been adjusted, where appropriate, for blank detections. 
Compounds not detected in any samples are excluded from table. 
Samples collected on 3/8/89.
Chemical testing by ARI, Seattle, WA.

1600

78 

230

430

600

23

79 

58

20

1200

24 

40 

22

2

2

3

2

2

9

2

3

1

2

1

2

6

120

5

7

13

18

2

8

130

12

so
63

4

9

9

7

95

8

Page 1 of 1



Table 3-9

tZiT

Summary of Volatile Organic Compounds in Ground Water (ug/l) - T-Borings end Round 1 
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

uni

CP-103-ASAMPLE NAME
SSSSSSSSSSSSSSSSSSSBSSSSSSrSSSS

VINYL CHLORIDE

CHLOROETHANE 5.A

METHYLENE CHLORIDE

ACETONE A1

1.1- DICHLOROETHENE

1.1- 01CHLOROETHANE 0.9

1.2- OICHLOROETHENE (TOTAL) 

CHLOROFORM

1.2- DICHLOROETHANE 

2-BUTANONE

TRANS-1,2-DICHL0R0ETHENE 

CIS-1,2-DICHLOROETHENE

1.1.1- TRICHLOROETHANE

1.1.2- TRICHLORO- 
1,2,2-TRIFLUROETHAHE

TRICHLOROETHENE

BENZENE A.9

2-HETHYL-2-PENTANONE

TETRACHLOROETHENE

TOLUENE 7.2

ETHYLBENZENE

TOTAL XYLENE 2.A

CP-103-B CP-10A-A CP-10A-B CP-105-A CP-105-B CP-106 CP-107 CP-108-A
.ssssssssssssssssssssss SSSSSSSSSSSSSSSSSSSSSSB sssssssssssssssssss

2.3

21

6.B

200

A1

9.9

A.1

0.9

0.3

5.A

3.3

6.3

A.3

A.2

16

1.6

8.3

21

7.9

2A

0.6

1

0.2

0.6

0.6

0.5

3.7

1.3

1.3

* Blanks in table are non-detection or interpreted as non-detection.
* Data have been adjusted, where appropriate, for blank detections.

Comments: * Compounds not detected In any samples are excluded from table.
* Duplicate samples were averaged.
* Samples collected from 12/88 to 2/89.
* Chemical testing by ARI, Seattle, UA.

Bsssssssa
A.3

110

3.3

3.6

2.A

1.1

7.7

3.1

5.8

7.6

0.7

2.1

CP-108-B CP-109

1.A

2.2

210

3.A 

1.2

5.1

Page 1 of 2



Table 3-10 Suimary of Volatile Organic Confounds In Ground Water (ug/l) - Round 2

Pier 91, Chemical Processors, Inc., Seattle, UA

SAMPLE NAME CP-103-A CP-103-B CP-104-A CP-10A-B CP-105A CP-105-B CP-106 CP-107 CP-108-A CP-108-B CP-109 CP-110
ZSSSSSSSSSSSSSSSSSS3SSSSSSSSSSSSSS3SSSSSSSSSZSSSS3SSSSSSS BSSSSSSSSSS3SSSSSSSSSSSS3SSSSSSBSSSa

VINYL CHLORIDE 

CHLOROETHANE 

METHYLENE CHLORIDE 

ACETONE

CARBON DISULFIDE

1.1- DICHLOROETHENE

1.1- DICHLOROETHANE 

CIS-1,2-DICHL0R0ETHENE

1.2- DICHLOROETHEHE (TOTAL) 

CHLOROFORM

2-BUTANONE

1.1.1- TRICHLOROETHANE

1.1.2- TRlCHLORO- 
1,2,2-TRIFLUROETHANE

TRICHLOROETHENE

1.2

2.2

27

24

4.5

20

46

18

1.7

3.8

3.6

1.5 0.5

8.8

2.9

1.7

16

4.7

128

0.7

20

3.8

4.0

0.9

3.6

6.9 3.5

1.7

1.6

2.1

COMMENTS:

* Blanks In table are non-detection or interpreted as non-detection.
* Data have been adjusted, where appropriate, for blank detections.
* Compounds not detected in any samples are excluded from table.
* Samples collected on 3/8/89.
* Chemical testing by ARI, Seattle, UA.

150

1.5

1.9

71

3.7

2.0

BENZENE 5.9 1.0 7.9 5.0 34 15

TOLUENE 5.4 20 1.1 1.1 1.6 8.3 2.0

ETHYLBENZENE 5.5

TOTAL XYLENES 20 4.9 1.6 1.1 5.9 1.5

Page 1 of 1



Table 3-11 Sumnary of Semi-VolatUe Organic Conpounds In Ground Water (ug/l) - T-Bortngs and Round 1 
Pier 91 Facility, Chemical Processors, Inc., Seattle, UA

SAMPLE NAME CP-103-A CP-103-B CP-104-A CP-104-B CP-105-A CP-105-B CP-106 CP-107
S£=£=SS=SS==S3=SSSSESS=S&3SZ3=SS===SS=SSr=

PHENOL

2-METHYLPHENOL

4-METHYLPHENOL

2,4-DIHETHYLPHENOL

NAPTHALENE

4-CHLORO-3-HETHYLPHENOL

2-HETHYLNAPTHALENE

ACENAPHTHYLENE

ACENAPTHENE

4-NlTROPHENOL

DIBENZOFURAN

FLUORENE

PHENANTHRENE

ANTHRACENE

FLUORANTHENE

PYRENE

BENZO(A)ANTHRACENE

BIS(2-ETHYLHEXYL)PHTHALATE

OIETHYLPHTHALATE

CHRYSENE

Dl-N-OCTYL PHTHALATE

BENZOOOFLUORANTHENE

BENZO(A)PYRENE

INDENO(1,2,3-CD)PYRENE

DIBENZO(A,H)ANTHRACENE

BENZO(GHI)PERYLENE

:SSSSXSSSSS3SSSSSSSSSBSSSSSS:SSSSSSS3 
2

SSSSSBSSSSSrSSSXXSSBBSSSSSSSSXS

10

1

12

2

Conments on Page 2

3

26

7

11

12

12

A

1

0.5

0.5

10

15

4.3

1,7

450

45

40

29

130

200

340

CP-100-A CP-10B-B
SSSSSSSSSSSSSSSS3333S3S

CP-109

5.6

1.3

3.6

3.8

2.3

1.3

1.3

Page 1 of 2

160

19

26



Filt Kiii:
Rjviisiti April 20,I»83 US Iibll 5.5. SuHJry ol SroundHter IpstiiiJ Risults - Orjjnici lod Attils 

Piir SI, CAMiCil Processors, Inc., StsUln, bsshinpton ps;< 1 ol 2

Otll Ruibir; 
Sitplins Dstti 
Iiscriptioos 
Supli Code:

HA-1
12/01/B7

6d>tr
CSl-12187-1

HA-2
12/01/87

6d»tr
HA-2

Volatilis |us/U

Vioyl CMoridp 
Chlorotlbane 
Chlorolori 
Irichlorottbens
1.1- Dicblorodthani 
trans-l,2-Dichlorottbioi
1.1.1- tricbloroetbue 
Aceloot 
2-Butsnone
Senitnt 
loluiot 
Ethyl linztM 
Total lyldocs

Basa/Hfutrals/Acids lug/LI

HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

Acenapbthenc 1 1
Fluorene t 1340
Phenanthrone 1 1800
Hapthalene 1 1
2-hethylnapthalene t 3400
Bisl2-ethlyhesyl)phthalate 48 4W0

Pisticidas and PCBs (us/U

alpha-EHC
Aroclor-i:W

0.5
IS

Cyanidis lis/tl

aibl

CP-IOS-A CP-105-A CP-103-B 8-101 CP-lOb-A CP-lOi-A top. Station 10 CP-105-B [P-105-B top. CP-105-A
12/0A/87 12/04/87 12/04/87 12/04/87 12/04/87 12/04/87 12/04/87 12/01/3! i;/0i/3! 12/01/87

6d«tr Bdotr Bdotr Bdntr Bdotr Bdotr 6d«tr 6d»tr (p.tr (o.tr
CP 124B7-A CP 12487-8 CP 12487-C CP 12487-0 CP 124B7-F CP 12487-6 CP 12487-H CSl-12187-3 CSl-12187-2 CSl-12187-5

City ol 
Seattli Hell

IS
20
I
I

70
5.1
2.1 
160 
i: 
7.2
to
2.4
12

24
I
t
I
I
I

0.10

I
I

8.4
I
I
t
I

2100
82
I
I
I
I

130

t 1 1 1
1 1 1 t
t I 1

20 t 1 I
1 t 1 1
1 t t t

o.os 0.02 llbl Ifil o.ossib'



I
Table 3-11 Summary of Semf-Volatile Organic Compounds In Ground Water (ug/l) - T-Borings and Round 1 

Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

SAMPLE NAME CP-110
==================================

TB-1
ssssssssssss:

TB-2 TB-3 TB-«
=*==3======S=====================*===

PHENOL 150 1.8 160

2-METHYLPHENOL 110 22

4-HETHYLPHENOL 195 80

2,4-DIHETHYLPHEHOL 220 1.3 130

NAPTHALENE 3 380 27

A-CHLORO-3-METHYLPHENOL 25

2-HETHYLNAPTHALENE 75 2 1050 18

ACENAPHTHYLENE

ACENAPTHENE 1 65 1.9

4-NlTROPHENOL 3-5

DIBENZOFURAN 11 1 BA

FLUORENE 29 2.5 170 3.A

PHENANTHRENE 33 2 320 1.7

ANTHRACENE 20

FLUORANTHENE 3.5 A5 1.2

PYRENE 3 57 1.8

BENZO(A)ANTHRACENE

BIS(2-ETHYLHEXYL)PHTHALATE 110 72.5 1000 62 13

DIETHYLPHTHALATE

CHRYSENE - 23 1.3

DI-N-OCm PHTHAIATE

BENZO(K)FLUORANTHENE

BEMZO(A)PYRENE

1N0EN0(1,2,3-C0)PYRENE

D1BENZ0(A,H)ANTHRACENE

BENZO(GHI)PERYLEHE

1.6

1.1

1.8

1.1

1.5

TB-5 TB-6 TB-7
a==r==========================®=====

6.05

9.9

86

29

15

18

30

2

6

7

5

68

1.2

1.5

2.3

7

Comments:

* Blanks in table are non-detection 
or interpreted as non-detection.

* Data have been adjusted, where 
appropriate, for blank detections.

* Compounds not detected in any 
samples are excluded from table.

* Duplicate samples were averaged.
* Samples collected from 12/88 to 2/89.
* Chemical testing by ARI, Seattle, WA.
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Table 3-9 Sutftiary of Volatile Organic Conpounds in Ground Water (ug/l) - T-Borings and Round 1 
Pier 91 Facility, Chemical Processors. Inc., Seattle, UA

SAMPLE NAME
SSSSSSSSSSSS

CP-110
BSSSSSSSSSSSSSS

TB-1 TB-2 TB-3
sssssssasssssssssssssssssssssssssssss

TB-4 TB-5 TB-6 TB-7
SSS = rS = = = = SS = SSSeSS = SSBS5SS£S = = SSSSSSSSS = = SSSS3SC3Sa

VINYL CHLORIDE 1.5 14 38 4.1

CHLOROETHANE 43 1800 14

METHYLENE CHLORIDE 0.8 95 7.2 2.2 13 385

ACETONE 2900 18 450

1,1-DICHLOROETHENE 10.5 950 21 2.5

1,1-DICHLOROETHANE 2.7

1,2-DICHLOROETHENE (TOTAL) 2 2.7

CHLOROFORM 1.2 69

1,2-DICHLOROETHANE 1.1

2-BUTANONE 2400 3.8

TRANS-1.2-DICHL0R0ETHENE 34

CIS-1,2-DICHLOROETHENE 7.3 20

1,1,1-TRICHLOROETHANE 1.6
1,1,2-TRICHLORO-

1,2,2-TRIFLUROETHANE 51 76

TRICHLOROETHENE 6.4 1.5

BENZENE 15 2 97 1.6 29

2-METHYL-2-PENTANONE 1000

TETRACHLOROETHENE 1.4
TOLUENE 1.6 4.3 2400 3.5 60000 2.3 13 15000

ETHYLBENZENE . 480 32 29000 4.4 6.9 16000

TOTAL XYLENE 1.6 3.2 1100 1.2 70000 13 24 41000

Comments:

Blanks in table are non-detection or interpreted as non-detection. 
Data have been adjusted, where appropriate, for blank detections. 
Compounds not detected in any samples are excluded from table. 
Duplicate samples were averaged.
Samples collected from 12/88 to 2/89.
Chemical testing by ARI, Seattle, WA.
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i

1
i
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i
j

1
}

]

1

Fill >»i: Soil.>rl 
Mviiids April 20, H83 LIS

H<ll Auiptr: CP-103-8
Oitt: 11/28/87

Dfscriptions Soil
Siipli CoPti 103A
Depth in.li 20-21.3

Table 3.2. Suaaary ol Soili Testing Aciulti - Orpiaics itid Detale
Pier 81, Cheiical Procetson, Inc., Seattle, Sashinpton

"wm
. , •/

Volatile OrganUi (ug/kg)

Toluene

Total Mtali Ing/kgl

Arienic
Berylliui
Chroaiua
Copper
lead
nickel
Zinc

C.»-103-8 CP-103-B CP 103-8 CP-108-A CP-105-8 CP-105-8 CP-105-B CP-106-A \
11/28/87 U/29/87 11/28/87 11/28/87 11/28/87 11/28/87 U/:5/87 U/23/87

Soil Soil Soil Soil Soil Soil Soil Soil 1
1038 103C 1038 108A 103A,8 io:c,D,E lOSF 104A

30-31.3 40-41.5 83.5-88.3 10-12 8-10
Coaposite

18-34
Coaposite

34-58 M2
i

1

t 1 t t t 1 8 140

8.8

•
13

8
1.0
28
18

2.0
1

13
2

O.i
18
13

3.2
1

17
5

1.0
23
20

8.8
I

11
7

1.0
21
20

3.8 
t

12
8

8.8 
18 
17

3.0
I

13
5

1.8
18
18

8.8
12
38
18
2.8
85
88

3.2
1

10
2

2.8
13
13

Conaents:

1. Analytes are not ihoun on suaaary table ahen not detected at any saspling points.
2. All ualues reported are greater than einiiua detection level.
3. (I) Analyte not detected, or detected bilou ainiiun detection level.
8. Saapling Sates: lloveabir 28-28, 1887.
5. Saaple analysis perforaed by Erco Laboratories.



Table 3-6 Sunnary of Semi-Volatile Compounds in Soil (ug/kg)
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

Sample Name
S5ss = s:= = s = = = = = = = = = =
PHENOL

2,4-DIMETHTLPHENOL

NAPHTHALENE

2-METHYLNAPTHALENE

ACENAPHTHENE

DIBENZOFURAN

FLUORENE

PHENANTHRENE

ANTHRACENE

FLUORANTHENE

PYRENE

BENZO(A)ANTHRACENE

BIS(2-ETHYLHEXYL)
PHTHALATE

CHRYSENE

BENZO(B)FLUORANTHENE & 
BENZOOOFIUORANTHENE

BENZO(A)PYRENE

1NDEN0(1,2,3-CD)PYRENE

BENZ0(GH1)PERYLENE

DIBENZO(A,H)ANTHRACENE

ACENAPTHYLENE

DIETHYLPHTALATE

DI-N-OCTYLPHTHALATE

Conments:

TB-1-0-5 TB-1-6-10 TB-1-2.5 TB-1-15 TB-1-20
====================================================================

230

32

A9

95

210

B9 92

150

210

87

86

71

TB-2-0-5 TB-2-6-10
5SSSS==SS=5SSSSSSSS=S=SSSSS

TB-2-2.5 TB-2-15 TB-2-20
SSS55SSSSSSSSSSSSSS5SS5SSSSSSSSSSSSSSSSS

* Blanks in table are non-detection or interpreted as non-detection.
* Data have been adjusted, where appropriate, for blank detections.
* Compounds not detected in any samples are excluded from table.
* Sanyiles collected from 12/88 to 1/89.
* Chemical testing by ARI, Seattle. WA.

820

470

490

440

4200 4300 91 760 100

15000 17000 100 1700 290

880 660 230

1100 1200 180

2000 3900 570 180

4600 4000 1200 360

71

560 730 140

910 480 210

480 400

330 480 84

530 380 79

Page 1 of 9



Table 3-S Summary of Volatile Compounds in Soil (ug/kg)
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

SAMPLE NAME TB-1-0-5 TB-1-6-10 TB-1-2.5 TB-M5 TB-1-20
ssssrssssssrsssrsssszssssssssrsssssasssssssssssssssssssssssssssssssssrssssssssssssssss

METHYLENE CHLORIDE 3.6 8.3 5.7 170 8.7

ACETONE

1.1- DICHLOROETHANE

1,2-DICHLOROETHANE
(TOTAL)

CHLOROFORM

1.1.1- TRICHLOROETHANE

1.1.2- TRICHLORO- 
1,2,2-TRIFLUOROETHANE

TRICHLOROETHENE

BENZENE

TETRACHLOROETHENE 

TOLUENE 

CHLOROBENZENE 

ETHYLBENZENE 

TOTAL XYLENE

1.5

0.8

1.9

1.3

3.1

2.6

TB-2-0-5 TB-2-6-10 TB-2-2.5 TB-2-15 TB-2-20
:sssss=sssssssssssrsrssssssssssssssssssssssssssssssssssssBss=sssssssssssss

2500 8700 7.3 12500 31

88

17

40

78

29000 14000 3.6 940 71

15000 9700 3.6 930 100

34000 23000 8.5 2400 260

COMMENTS:
* Blanks in table are non-detection or interpreted as non-detection.
* Data have been adjusted, where appropriate, for blank detections.
* Compounds not detected in any samples are excluded from table.
* Samples collected from 12/88 to 1/89.
* Chemical testing by ARl, Seattle, WA.
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Table 3-7 SUMMARY Of TRACE METALS IN SOIL

pjer 91 FeclUty, Chemical Processors, Seattle, WA

SAMPLE NAME
=1=====================“=

ARSENIC

CADMIUM

CHROMIUM

COPPER

LEAD

MERCURY

NICKEL

ZINC

COMMENTS:

TB-1-0-5 TB-1-6- 10 TB-1-2.5 TB-1-15 TB-1-20 TB-2-0-6 TB-2-6-10 TB-2-2.5 TB-2-15 TB-2-20

===========*===============================■'“*■'“ BSSSSSSSSSSSSSSSSSSS
S=S=X===S==============“®"“”“"“”

3.A 1.7 6.5 2 3.A 2.9 2.3 5.3 1.A 1.A

1.3

17 15 26 2A 25 1A 23 19 16 22

70 8.9 2080 17 16 11 7.5 5.6 7.A 7.0

30 12A 53 27 18 6.6 11

29 25 77 35 3A 21 29 22 23 28

52 21 2A2 28 28 66 38 33 23 27

* Blanks in table are non-detection or Interpreted as
* Da?a have been adjusted, where appropriate, for blank detections.
* Sanples collected from 12/88 to 1/89
* Chemical testing by CAS. Longview. WA

Page 1 of 6
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Table 3-6

Sample Name
3SSS3=S===SS==3S5SS3SS==

PHENOL

2,4-OlHETHYLPHENOL

NAPHTHALENE

2-HETHYLNAPTHALENE

ACENAPHTHENE

DIBENZOFURAN

FLUORENE

PHENANTHRENE

ANTHRACENE

FLUORANTHENE

PYRENE

BENZO(A)ANTHRACENE

B1S(2-ETHYLHEXYL)
PHTHALATE

CHRYSENE

BENZO(B)FLUORANTHENE & 
BENZOdOFLUORANTHENE

BENZO(A)PYRENE

INDENO(1,2,3-CO)PYRENE

BENZOCGHDPERYLENE

D1BENZ0(A.H)ANTHRACENE

ACENAPTHYLENE

DIETHYLPHTALATE

Ol-N-OCTYLPHTHALATE

Conments:

TB-7-15
SSSSSSSS8

900

2400

120

160

520

1100

150

22

500

140

180

Summary of Seml-Volatlle Compounds In Soil (ug/kg)
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

TB-7-20 TB-7-25
============================

400

250

CP-107-0-5
SSS333B333SS3S

9700

570

1000

1900

3400

510

450

160

CP-107-6-10 CP-107-2.5
sssrrssssBSsssssssssssssssBsssesssxasssBs

CP-107-6.5 CP-107-15
XBSBSSaaBSBSBBSSBSBBS&BBSBBBBBBBBBBBB

12000

850

2000

4200

6100

290

960

860

210

------- ------ -- ^ lavB, lui uiuiiR ueieciiorCompounds not detected In any samples are excluded from table. 
Samples collected from 12/88 to 1/89.
Chemical testing by ARI, Seattle, UA.

67

110

29000

700

2500

6100

9000

260

1000

640

320

210 270 170 320

300 230 480 480
130 130 200 100
96 150 140
69 78 390

420

sd as non-detection.

200

66

84

170

180
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SAMPLE NAME

Table 3-6

TB-7-20

Suimary of Volatile ConrMunds In Soil (ug/kg)
Pier 91 Facility, Chemical Processors, Inc., Seattle, WA

TB-7-25
====3 = = =; = = ========= = ============ = === === ====ssssssss

METHYLENE CHLORIDE 

ACETONE

1.1- DICHLOROETHANE

1,2-OICHLOROETHANE
(TOTAL)

CHLOROFORM

1.1.1- TRICHLOROETHANE

1.1.2- TRICHLORO- 
1,2,2-TRIFLUOROETHANE

TRICHLOROETHENE

BENZENE

TETRACHLOROETNENE 

TOLUENE 

CHLOROBENZENE 

ETHYLBENZENE 

TOTAL XYLENE

COMMENTS:

UOO

3.2

6500

12000

31000

630

A50

4800

CP-107-0-5 CP-107-6-10 CP-107-2.5 CP-107-6.5 CP-107-15
------------------ssssssassrasasssssssssssssssBSSsrssssasssassss

/.T ■^L 64

120

40

82

48

400

* Blanks in table are non-detection or interpreted as non-detection.
* Data have been adjusted, where appropriate, for blank detections.
* Confounds not detected in any samples are excluded from table.
* Samples collected from 12/88 to 1/89.
* Chemical testing by ARI, Seattle, WA.
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Table 3-7 ».

SAMPLE NAME 

===============

ARSENIC 

CADMIUM 

CHROMIUM 

COPPER 

LEAD 

MERCURY 

NICKEL 

ZINC

CP-107-0-5 CP-107-6-10 CP-107-2.5 CP-107-15

=sr============-========================

1.6

12

13

9.5

20

45

1.7

18

6.0

22

23

2.4

14

11

9.2

19

63

3.7

18

5.4

27

22

CP-108-A-0-5 CP 

=============
2

12 

9.7 

38

21 

32

.m-K-i-m CP-108-»-2.S CP-lOB-A-tS CP-10.-.-20

_________________ ......—............—■■■
=========““

2.8

13

6.8

21

17

1.5

12

7.3

21

16

16

6

22

18

20

7.3

28

20

COMMENTS;

: S',
Page 5 of 6



Total Metals in Soil 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of IB 
Date: 08/20/93

SITE DATE DEPTH :f$ily^;:|
mg/kg

Arsenic
mg/kg

Barium
mg/kg

Beryllium
mg/kg

: Cadmium 
mg/kg

Chromium 
mg/kg ;

Copper
mg/kg

CP-112

CP-112
10/10/92 2.0 <0.41

10/10/92 6.0 <0.39

4.7

1.7

125 
19 5

0.57

0.35

0.46

0.27

18.5

23.2

33.0

8.4

iiiiiiiiiiiiiiiiiiiiiiiiiM

iiililliliiiilllilllllll*

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
Depths in feet belo\w ground surface

All values represent total concentrations unless noted



Total Metals in Soil 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1B of 1B 
Date: 08/20/93

rnm-Mimm

SITE DATE DEPTH Mercury
mg/kg

Nickel
mg/kg

Lead
mg/kg

Selenium
mg/kg ;

Zinc
mg/kg

CP-112

CP-112
10/10/92 2.0

womiBZ- ^
0.043

<0.020

33.7

29.2

36.1

3.7

<0.42
■■Mm-

41.2

22.0

iiiiiiiiii

iiiil iiii

iPiiii

iiiiliiiliiiiiiii

iiiiii

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
Depths in feet below ground surface

All values represent total concentrations unless noted



Semivolatile Organic Compounds 
Detections in Soil 

USEPA Method 8270 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of IB 
Date: 08/20/93

SITE DATE DEPTH Acenaphthylene
ug/kg

Phenanthrene
ug/kg

Anthracene 
ug/kg :

Di-n-butyi
phthalate
ug/kg

: FlMpranthene:: 
ug/kg

Pyrene
ug/kg

Butyl
benzyl
phthalate
ug/kg

CP-112

CP-112
10/10/92 2.0 (620) J
10/10/92 6.0 <1000

(2200) J 
t<iooO'ii

(500) J 
<1000

5900 B 
<1000

3700

<1000

6600

<1000
(1900) JB

:;<1P0P:;^*;:::'1:::':K

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results
Depths in feet below ground surface J = Estimated value B = Analyte found in blank and sample

All values represent total concentrations unless noted



Semivolatile Organic Compounds 
Detections in Soil 

USEPA Method 8270 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1B of 1B 
Date: 08/20/93

SITE DATE DEPTH
Benzo(a)
^thrapanf
ug/kg

Chrysene
■;;ug/kg

' Beti?:Q(b| ? i 
fluoranthene
ug/kg p

Benzo(a)pyrene
ug/kg

Indeno
(1,2,3-cd)

: pyrene*i;;:;;:;;i
ug/kg

;;bibenz(a,h)
aitthrapene
ug/kg

Benzo(ghl)
perytene
ug/kg

CP-112

CP-112
10/10/92 2.0 3000
IQ/10/92 6.0 <1000

3900

<1000

5600

<1000

3500

<1000

3000 
< 1000

(700) J 
<1000

3200 
(110) J

iilii

iililiil

.....

iiiiiiiiliiliiiiiiliiiiiiliM

iiiiilliiiliiii

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results
Depths in feet below ground surface J = Estimated value B = Analyte found in blank and sample

All values represent total concentrations unless noted



Volatile Organic Compounds 
Detections in Soil 

USEPA Method 8240 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of 1A 
Date; 08/20/93

SITE
Methylene
chloride
ug/kg

Acetone
ug/kg i ■

2-Hexanone
ug/kg

Toluene
ug/kg

iii«

CP-112

CP-112

10/10/92

iTQ/iO/si:;
2.0 8.5 B 6.8 B

6.0 3.9 B 11 B

5.6

<6.6

sliiiii::

iiliiillll;

iiiiiiiiiiiiiiiiiiiiiiiiii*

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii™

:“i;SiS:H;Ss;5;4;5;ssi

iii

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results

All values represent total concentrations unless noted

Depths in feet below ground surface J = Estimated value B = Analyte found in blank and sample



Total Petroleum Hydrocarbons 
Detections in Soil

USEPA Methods 418.1 and 8015 Modified 
Burlington Environmental Inc.

Pier 91 Facility

Page: 1A of 1A 
Date: 08/20/93

SITE ;::PATE|;^;iiii:;bEpTH:|
418.1

mg/kg

TPH
;::OsEPX'"!!viei|:lia';:;;
8015 (Modified) 
mg/kg

PIIM
CP-112
CP-112

10/10/92 2.0

10/10/92 6.0

420

msm
2400

;;120

msmmmi

Wm^rnlUmmSImi illllliliili SSfflSSiS® iiiiiiiililli

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
Depths in feet below ground surface

All values represent total concentrations unless noted



Polychlorinated Biphenyls 
Detections in Soil 

USEPA Method 8080 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of 1A 
Date: 08/20/93

SITE ;; DATE PERTH:? PCB-1016
'■pRb

PCB-1221
PPb

PCB-1232
ppb

PCB-1242 PCB-1248 PCB-1254 PCB-1260
'pb y;yv;y'-';y""^" ppb ppb:;..:' ppb

<33 <33 <33 <33
^.^<33.yyy?y'::'?:: <33 <33

CP-112
CP-112

10/10/92 2.0 <33

10/10/92 6.0 <33

<33 <33
y^33'

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiB

iiiiiiiiiiiiiiiiiiiiiii

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
Depths in feet below ground surface

All values represent total concentrations unless noted



Dissolved Metals in Groundwater 
Burlington Environmental Inc. 

Pier 91 Facility

Page: lA of IB 
Date: 08/20/93

Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved Dissolved

DATE silver
mg/I

Arsenic
■■'■'n>g/l'-'5'X v"''

IpsifiMni??;;
mg/I

Beryllium
mg/I

Cadmium
mg/I

f':'|fx:'DKromium'-f5'^
mg/I

;;|::|||;sipdpper-'■'
mg/I

Mercury
mg/I

CP-104A 04/05/93 <0.010 <0.010 <0.20 <0.005 <0.005 <0.010 <0.025 <0.0002

CP-104A :||i:;;:07/06/93;;i <0.010 <0.010 <0.20 <0.005 <0 005 <0.010 <0.025 <0.0002

CP-107 04/08/93 <0.010 <0.010 <0.20 <0.005 <0.005 <0.010 <0.025 <0.0002

GFM07 ■mM&i'iww' <0.010 <0.010 <0 20 <0.005 <0.005 <0.010 <0.025 <0.0002

CP-112 04/07/93 <0.010 <0.010 <0.20 <0.005 <0.005 <0.010 <0.025 <0.0002

CP-112 ^;;s::;i:|:::|D7/P8/93:| <0.010 <0.010 <0.20 <0.005 <0.005 <0.010 <0.025 <0.0002

MW-39-3 04/14/93 <0.010 <0.010 <0.20 <0.005 <0.005 <0.010 <0.025 <0.0002

MW-39-3 '07/13/93 J ; <0.010^1 <0.010 <0 20 <0.005 <0.005 <0.005 <0.025 <0.0002

III II II iiiiii*

iiiliiiiiiiiiiiiiiiiiiiiiiii*

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
For RCL D METALS

Values represent total concentrations unless noted



Dissolved Metals in Groundwater 
Burlington Environmental Inc. 

Pier 91 Facility

Page: IB of IB 
Date: 08/20/93

Dissolved Dissolved Dissolved Dissolved

SITE ' DATE ', Nickel Lead Selenium Zinc
mg/I 7 : mg/I mg/I mg/I

CP-104A 04/05/93 <0.040 <0.003 <0.005 <0.020

CP-104A i : 07/06/93 <0,040 <0.003 <0.005 <0.020 iiliilil
CP-107 04/08/93 <0.040 <0.003 <0.005 <0.020
CP-107:;::;:l:Sil:;;il:.:07/13/93’^. <0.040 <0.003 <0.005 <0.020 liiiili
CP-112 04/07/93 <0.040 <0.003 <0.005 <0.020
CP’112 |i||7/08/93l; <0.040 <0.003 <0.005 <0 020 iiiii* JiSifjSSSwSSii

MW-39-3 04/14/93 <0.040 <0.003 <0.005 <0.020
MW-39-3 illii7/|.3/93:: <0.040 <0.003 <0.005 <0.020

ili?■

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

tt = Highest of Multiple Results ??? = Duplicate Results 
For RCL D METALS

Values represent total concentrations unless noted



Total Metals in Groundwater 
Burlington Environmental inc. 

Pier 91 Facility

Page: 1A of IB 
Date: 08/19/93

SITE DATE Silver
mg/I

Arsenic 
f rng/j'SSi?

Barium
mg/I

leryllium
ng/l

Cadmium
mg/i

i/'/|GHrdmium"/:i:||; 
mg/I ■■■■

Copper Mercury
l?:;:''':"mg/l.-:V'-,

<0.005 <0.005 <0.010 <0.025 <0.0002

; <0-005 : :: <0 005 <0.010 0.042 <0.0002
<0.005 <0.005 <0.010 <0.025 <0.0002

g<0i005:,M::"-;>x <0.005 <0.010^^^^^: <0.025 <0.0002
<0.005 <0.005 <0.010 <0.025 <0.0002
<0.005 <0.005 <0.010 <0.025 <0.0002
<0.005 <0.005 <0.010 <0.025 <0.0002
<o.oQ5;;:i|iiii <0.005 <0.005 <0 025 <0.0002

CP-104A 04/05/93 <0.010 <0.010

CP-104A 07/06/93 <0.010 0.010

CP-107 04/08/93 <0.010 <0.010
GP-1 ;::^:s;07/13/93:>hMQ.Q. 10 <0.010

CP-112 04/07/93 <0.010 <0.010

GP-112 07/08/93 <0.010 <0.010

MW-39-3 04/14/93 <0.010 <0.010
MW:-39'3 07/13/93 <0.010 <0,010

<0.20

?<o,20::

<0.20
s«O.20::;

<0.20

<0.20

<0.20

iiiiiii

< = Not detected at indicated reporting iimit — = Not sampled and/or analyzed

= Highest of Multiple Results ??? = Duplicate Results 
For RCL T METALS

Values represent total concentrations unless noted



Total Metals in Groundwater 
Burlington Environmental inc. 

Pier 91 Facility

Page: IB of IB 
Date: 08/19/93

SITE DATE Nickel

ml'
iSl^adl^l
tng/|

Selenium
mg/I

il'PF
mg/I

ill
iii

liiiiii
lilli
SSSilisSl;

CP-104A 
CP-104A 
CP-107 
CP-107 
CP-112 
CP-112 
MW-39-3 
MW-39-3

04/05/93 <0.040

07/06/93 <0.040

04/08/93 <0.040
07/13/93 <0.040

04/07/93 <0.040
07/08/93 <0.040

04/14/93 <0.040
07/13/93 <0.040

<0.003

0.005

<0.003

<0.003

<0.003

<0.003

<0.003
<0.003

<0.005 
<0 005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0 005

<0.020

<0.020

<0.020

<0.020
<0.020

<0,020

<0.020

<Q.P2Q:

iSiSSS SSiiffiS iiiiiiiiiiiiii

iiiiiiiiliiiiilliiiiiii*

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
For RCL T METALS

Values represent total concentrations unless noted



Semivolatile Organic Compounds 
Detections in Groundwater 

USEPA Method 8270 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of IB 
Date: 08/20/93

2-Methyl Hexachloro
SITE :l:'"-:Sv'!!PATe!!:!i! Naphthalene

ug/l
naphthalene
ug/l

sss:s!;'/kcenapfithetip::lsi.!:!
ug/l

Dibenzofuran
ug/l

Fluorene
ug/l

benzene
ug/l

Phenanthrene
ug/l

si'Anthracehbllil 
ug/l ■ '.

CP-104A 04/05/93 (5.5) J (3.9) J 42 (4.8) J 27 <9.8 (4.0) J (2.4) J

CP-104A 07/06/93 i'®.:./.!;- :<iGiii:!:i 23 ii(2.6) :J .:l®:!ii:::(8.9).J!:i!:-!^^^^^^^^ (3.2) JB . ' <10 iS-.!'<10

CP-107 04/08/93 <9.9 (3.6) J (4.0) J (1.8) J (7.6) J <9.9 (3.4) J <9.9

eFMQ7,, y:.®:;!: 07/13/93 (3.7) J (3.1) J (1.6) J (6.2) J lii;iyiP:; (2.5) J <10
CP-112 04/07/93 <9.9 <9.9 <9.9 <9.9 <9.9 <9.9 <9.9 <9.9

CP-112 !;i!i|:::07/D8/93;< <10 (2.8) J <10 <10 <10 <10

MW-39-3 04/14/93 (3.2) J 35 (7.3) J <10 10 <10 (4.2) J <10
MW-39-3 07/13/93 (1.4) J 27 (4.6) J (1.3) J (6.9) J *<10 (3.0) J <10

iiliiiiiiiiiii

i«a

iiiilliiiiiiil

:®
s

IIii

11 il1
iiiiiiiii

11II

iiilliiii

iliililiiiiilsills®! i:5sSls;iS;Si!;;l;:;;;:Ss;!:si!:5i!ii!:iii;i®;i:!;iiiisi:!s!!!:!:;!i!!!:!;;:!:!i;i!:Ss|li;ip^^^^^  ̂
■ ............................................... .........................................

ssisis;
Issli!

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results

Values represent total concentrations unless noted

J = Estimated value B = Analyte found in blank and sample



Semivolatile Organic Compounds 
Detections in Groundwater 

USEPA Method 8270 
Burlington Environmental Inc. 

Pier 91 Facility

Page: IB of IB 
Date: 08/20/93

SITE PAtB
Pi-n-buty|r
phthalate
Mg/I

Fluoranthene
ug/r'?":'''

: FYfene 
ug/l

bi8(2-Ethyl
Kexyliphthalate
ug/l

SSS5:?;

CP-104A 04/05/93 (7.7) J (5.7) J (2.7) J (3.5) J
CP'104A (3.2) J
CP-107 04/08/93 (6.0) J <9.9 <9.9 <9.9
CP-107 <10 <10 <10
CP-112 04/07/93 (3.0) J <9.9 <9.9 (2.2) J
CP-112 -r 07/08/93 ;; <10 <10 <10 <10
MW-39-3 04/14/93 11 B <10 <10 <10
MW-39-3 07/13/93 <10 iiii|sli70:iii <10 liiiiiiiiiiiii » ■

........ . Z .S >

mmii

iliiliiiiiliiiiilliiiiil®

Values represent total concentrations unless noted< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results
J = Estimated value B = Analyte found in blank and sample



Volatile Organic Compounds 
Detections in Groundwater 

USEPA Method 8240 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of IB 
Date: 08/19/93

SITE DATE : yinyl chloride - 
ug/l

Methylene
chloride Acetone

ug/l

1,1-pichloro
ethane
ug/l

Trichloroethene
ug/l

Benzene
ug/l

Toluene
ug/l

iiil
Ethyl benzene 
ug/l

CP-104A 04/05/93 (3.8) J <5 (1.4) B 15 (2.5) J (1.1) J 10 (4.2) J
CP-104A 07/06/93 (2.6) J <5 <25 6.9 <5 ; <5 8.7 (4.9) J
CP-107 04/08/93 <20 42 B (11) J (2.6) J <10 <10 <10 <10
CP-107 ; 07/13/93 36 <50 <10 (3.0) J {1.8)J (2.6) J
CP-112 04/07/93 <10 (0.73) JB <50 (1.7) J (1.1) J (1.8) J <5 <5

CP 112 07/08/93 ■I: <10 <50 <10 ililllli; <10 <10
MW-39-3 04/14/93 (4.1) JB (1.0) JB (4.4) JB 10 <5 14 6.9 11
MW-39-3 07/13/93 (2.7) J <10 <50 (3.0) J <10 (6 2) J (4.0) J (2.6) J

iiiiiilili

liiiiiiiiiiii

|i|l|||i||l||||||||||||l|||||||||||||||^^

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results

Values represent total concentrations unless noted

J = Estimated value B = Analyte found in blank and sample



Volatile Organic Compounds 
Detections in Groundwater 

USEPA Method 8240 
Burlington Environmental Inc. 

Pier 91 Facility

Page: IB of IB 
Date: 08/19/93

SITE DATE Total xylenes ^ 
ug/l

Chloroethane 
ug/l ■ - ^'

wmm
iSSSS'-i

CP-104A 
CP-104A 
CP-107 
CP-107 
CP-112 
CPVTT2:|i 
MW-39-3 
MW|39,3:;;i

04/05/93 20

04/08/93 (4.0) J

(4.1) J 
(2 5) J 
55

07/13/93 (4 8)J <20
04/07/93 <5 (3.2) J
07/08/93 <10 (5.8) J
04/14/93 60 130
07/13/93 (9.7) J 88

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

Hits only # = Highest of Multiple Results ??? = Duplicate Results

Values represent total concentrations unless noted

J = Estimated value B = Analyte found in blank and sample



Total Petroleum Hydrocarbons 
Detections in Groundwater 

USEPA Methods 8015 Modified and 418.1 
Burlington Environmental inc.

Pier 91 Facility

Page: 1A of 1A 
Date: 08/19/93

SITE DATE
Method 8015
(Modified)
mg/I

418.1

ntg/l'

ilii:

CP-104A 
CP-104A 
CP-107 
CP-107 
CP-112 
CP 112 
MW-39-3 
MW-39-3

04/05/93 <0.75

07/06/93 <0,75

04/08/93 <0.75
07/13/93 <0.75

04/07/93 <0.75

07/08/93 <0.75

04/14/93 1.6
;;07/13/93 <0.753:

15

<10

3.5
55

2.8

4,4

iiiiiiiiii

iliiiiiiiiiiiiiiliiiiiiiiiiilM

....... .

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results 777 = Duplicate Results 
For RCL TPH

Values represent total concentrations unless noted



Polychlorinated Biphenyls 
Detections in Groundwater 

USEPA Method 8080 
Burlington Environmental Inc. 

Pier 91 Facility

Page: 1A of 1A 
Date: 08/20/93

SITE DATE PCB-1016
ug/l

PCB-1221 
ug/l .jX:;*;;';

PCB-1232
■■'iig/l ■:■■■?

PCB-1242
■ug/j'"

PCB-1248
ug/l

PCB-1254
ug/l

PCB-1260
ug/l

mm

CP-104A

CFX1Q4A:

CP-107
GP-107

CP-112

CP-112
MW-39-3
MW-39-3

04/05/93

07/06/93
04/08/93
07/13/93

04/07/93

07/08/93

04/14/93
07/13/93

<1.0 <1.0

<0,5 <0.5

<0.1 <0.1
<1.0 <1.0

<0.1 <0.1
<1.0 <1.0

<1.0 
<0 5

<0.1
<1,0

<0.1

<1.0 
<0 5

<0.1
<1,0

<0.1

<1.0 <1,0

<1.0 

<0 5

<0.1 
<1,0 
<0.1 
<1 0

<1.0 
<0 5

<0.1

<1.0

<0.1
<1.0

<1.0

<05

<0.1 
<1.0 
<0.1 
<1 0

illllllllllll||||illllll:ill»^^
< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results 77? = Duplicate Results 
For RCL PCB-SAS

Values represent total concentrations unless noted



WTPH-HCID

Light Non-Aqueous Phase Liquid 
Burlington Environmental Inc. 

Pier 91 Facility

Page: lA of 1A 
Date: 08/20/93

SITE DATE

Gasoline 
(C7 -C12)

mg/kg

Diesel
|>C12-C24)

mg/kg

Heavy Oil 
(C24 + )

mg/kg

mmmmmmmmmmmmmmm

CP-107 

MW 39 3
04/08/93 20 +

04/14/93 20 -I-

50 + <100

50 + 100 4

ssissiSsiS:

< = Not detected at indicated reporting limit — = Not sampled and/or analyzed

# = Highest of Multiple Results ??? = Duplicate Results 
+ = concentration equal to or greater than given value

Values represent total concentrations unless noted


